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BBEAEHHWE

Mocranosaenus LIK KITCC u Cosera Munncrpos CCCP «O mepax
M0 YCKOPEHHIO TEeXHHUYECKOro NepeBOOPYKeHHsl maxT MuHHCTepcTBa
yrospHoi npombimaernoctH CCCP» u «O6 ychieHnu paGoTH 1O 3KO-
HOMHH H PAUHOHAJbHOMY HCMOJb30BAHHIO CHPbEBHIX, TONJNHBHO-3HEpre-
THYECKHX M JAPYTHX MaTepHaJbHHX PecypCOB» SBJSIOTCH IPETBOPEHHEM
B xu3Hb pemeHHH XXVI cpeana KIICC o nogbveMe yroiibHOR MpoMbili-
JIEHHOCTH Ha OCHOBe TeXHHYeCKOro NepeBOODYKeHHs INAXT, NOBHILICHUS
5 ¢beKTHBHOCTH NPOU3BOJACTBA; CO3JaHHS 0e30MacHHX YCJIOBHH TpyAa,
SKOHOMHOI'O H palHOHAJbHOFO HCIOJb30BAaHHS MAaTepHalbHBIX pe-
CypCOB.

YroJsbHasi NPOMBILJIEHHOCTh NOTPe6JISieT TONMJHBHEE PECypCH B OC-
HOBHOM I LieJiell TemyocHa6xenusi. TensoBasi sHeprusi HCHOJb3yeTCs
LISt OTOMVIEHHS! NMPOM3BOACTBEHHHX H aJMHHHCTPATHBHO-GHITOBHIX MO-
MellleHHi Ha MOBEPXHOCTH WIAXT, AJs FOpsiuero BOJOCHAGXKeHHs alAMH-
HHCTPATHBHO-OBITOBHX KOMOHHATOB H [Jsi Harpesa MOCTYNalOILEro
B maxty Bo3ayxa. HanbGosee sHeproeMKHMH 06beKTaMH CHCTEM TEIJIO-
CHaOXeHUsl LIAXT SBJASIOTCA KaJopH(epHble YCTAaHOBKH BO3AYXOINO-
JaIoHIHX CTBOJIOB, NIO3TOMY COBepIIeHCTBOBAHHE METOJOB HX NPOEKTH-
POBaHHs, CO3JaHHe HOBHX TEXHOJOTMYeCKHX CXeM HarpeBa BO3AyXa,
KOHCTPDYHPOBaHHe M H3rOTOBJIEHHE HECTAHJAPTHOTO TeMJIOMeXaHHUe-
CKoro 060pyIOBaHHs, & TaKxke CO3JaHHe W BHeJpeHHe CHCTeM LleHTpa-
JIM30BaHHOI'O TEXHHYECKOro OOCJyXHBAHHS H PEMOHTA ABJAATCS aKTy-
aJbHLIMHA 3aJa¥aMH AJS YTOJNbHOH IPOMBIIIJIEHHOCTH.

B nacrosiliee BpeMsi B OTpac/iu HaumlJJH NpeHMMyLIeCTBeHHOe pac-
NpOCTPaHeHHe TaK Ha3biBaeMble O6e3BeHTHJAATOPHHE KajopudepHbie
YCTaHOBKH (B AaJpHeHilleM — KaJlopHdepHble YCTAHOBKH), B KOTODbIX
Uil TlepeMellleH sl BO3AyXa 4epe3 TelooOMeHHble anmapaThl HCMOJb-
3yeTcsl SHeprusl BEeHTHJSTOPOB [VIaBHOTO NPOBETPHBAHHS.

ITpoekTHpOoBaHHe Ge3BEHTHJSATOPHBIX KaJOpHpEpPHHIX YCTAaHOBOK
[PEIHCEIBAETCS OTPACAE€BHIM HODMAaTHBHBIM AOKYMeHTOM «OCHOBHbIE
HanpasJeHHs H HOPMBI TEXHOJIOTHYECKOTO MPOEKTHPOBAHHUS YTOJbHBIX
1IaXxT, Pa3pe30B H OOOraTHTEJNbHHX (abpHK».

HopmainbHoe ¢yHKIHOHHPOBaHHe KaJOpH(eDHON YCTAaHOBKH obec-
neyHBaeT HeoOXOAMMble KJIHMAaTHYeCKHe YCJOBHS JJs PHTMHYHOH H
HaJeXXHOH paGoTHl WAXTHHIX MOABEMHBIX KOMILIEKCOB B XOJOJHOE
BpeMs roja, a Takxe AJs NePeJBHXKEeHHs LIaXTePOB K MecTaM pabor.
Hagexnoe u 35KOHOMHYHOe (YHKIHOHHPOBaHME KaJlopHdepHBIX ycTa-
HOBOK BO MHOTOM 3aBHCHT OT NPHHSATOH CHCTEMB HX TEXHHYECKOro
06C/y:KHBAHHST H PEMOHTA.

B nocaennne roAb B PasfHUHBIX OTPacjsaX HapOAHOTO XO3fAHCTBA
CCCP npenMyiecTBEHHO MPHMEHSIIOTCS CHCTEMBl LEHTPAJH30BaHHOTO
TeXHHYeCKOro OOCJYyXHBaHHS H PEMOHTa, pacnoJaramllHe cpeicrBa-
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MH OPraHH3allHOHHOTO, TeXHHYECKOro, TeXHOJOTHYECKOro, MHCTPYKTHB-
HO-METOJHYECKOro H HOPpMAaTHBHOro obecneuenusi. B npouecce uenrpa-
JIH30BAHHOrO TEXHHYECKOro OOCJYXKHBaHHS H DPEMOHTA CIELHaJNHU3H-
POBaHHHIMH OpPraHH3alMsIMH BHIIOJHAIOTCS PabOTH [0 TEKyLeMY,
Cpe/lHeMy M KallHTaJbHOMY DEMOHTaM, TeXHHYeCKO# NHarHOCTHKE, TeX-
HHYECKOMY OGCJYKHBaHHIO H HaJajKe.

[ToBntenno 3¢¢GeKTHBHOCTH  IKCMJAYATAUMH TEXHOJOTHYECKOro
060pyZOBAaHHA Ha LIAXTaX CNOCOGCTBYIOT OpPraHH3alHOHHble MEpONpH-
ATHS. DHeproMexaHH4eckoro ynpasJjeHus Munyraenpoma CCCP, B co-
OTBETCTBHH C KOTODHIMH B YroJbHBIX OacceliHax GblJIH CO3JaHhl HaJja-
IOYHBIE YHpaBJieHHSI H TPECTHL.

Paspa6aTHBAalOTCS] M BHEAPSIOTCS CHCTEMBI HEHTPaIM30BaHHOTO
TEXHHYECKOTO O6CIYyKHBaHHS OOGBEKTOB TENJOCHAaOXKEHHs IIaxT.

TexHoJsiorHst 06C/yKHBaHUSI KOTEJbHHX YCTAHOBOK, TENJIOBHIX CeTeH,
CHCTEM OTOMJIEHHS U TOpsSYero BOLOCHAGKEHHS HOCTaTOYHO MOJHO
pa3paGoTaHa B HHCTPYKTHBHO-METOAHYECKHX MaTepHajax CHelHalu-
3HpoBaHHbIX opranusauuiéi Munsuepro CCCP, Munkomxoza CCCP,
Munmonraxcneucrposs CCCP, Toccrposs CCCP [1—5]. Oxnako BHe
noJiss JeATeJNbHOCTH 3THX OpraHH3alHi OKa3aJIHCh KaJopH(pepHbe
YCTAaHOBKH BO3JYXONOJAIOIIHX CTBOJIOB IIAXT, MMelOLiHe P CHelH-
¢uueckux ocobGeHHOCTeH MO CpPaBHEHHIO C OGIENpPOMBILIJIEHHEIMH Ka-
JIOpH(EPHBIMH YCTAHOBKAaMH, NIPUMeHsieMbIMH B CHCTEMaX BeHTHJIAIUH
¥ KOHAHUHOHHDOBAHHS BO3JyXa LE€XOB H NPOU3BOACTBEHHHIX INOMe-
LIeHHIH.

SIBnsisice Hauboslee 3HEPrOEeMKHM OOBEKTOM B CHCTEME TEMJOCHab-
JKeHMS 1IaXTH, KajopHdepHass YCTaHOBKAa OKa3hlBaeT CYLUECTBEHHOE
BJMSIHHE Ha pPacXOAOBaHHe TENJIOBOH 3HEPrHU B LEJOM IO LIaXTe, MO-
9TOMYy pa3paGoTKa H BHeApeHHe B OTPaC/JH CHCTEMH TEXHHYECKOTro
0o6CNyXHBaHHSI M PeMOHTa KaJopH(epHHX YCTAaHOBOK MOTYT HAaTh
3HAaYUTeJbHLIH TEXHHKO-5KOHOMHYECKHH 3¢ deKT.

Pa3pa6oTKa TEXHOJIOTHH H METOJIOJIOTHH TeXHHYECKOro OGCJIyXKUBa-
HMA KaJopH(pepPHHX YCTAHOBOK LIAXT BHINOJIHSAJMACH CHIaMH DHeprome-
xaHuyeckoro ynpabJyenus Munyrienpoma CCCP, ynpasnenusi Cnen-
maxToMoHTax W KaparanauHckoro opaeHa Tpymosoro KpachHoro 3Ha-
MeHH NOJHTeXHHYECKOro HHCTHTyTa Ha 6ase maxTt KaparanauHckoro
yroJpHoro 6accefina. Hacrosiliee pyKoBoACTBO 060611aeT MHOTOJIETHHt
ONBIT TEXHHYECKOro OGCJIyKHBaHHA TEXHOJOTHYECKOH YacTH KaJopH-
¢depHBIX YCTaHOBOK IUIAXT C BOASIHHIM SHEPrOHOCHTEJEM M SIBJISETCS
HHCTPYKTHBHO-METOJHYECKO OCHOBO#l JJii LIHPOKOrO BHEJIPEHHS CH-
CTeMbl TE€XHHYECKOro O6CJyKHBaHHsSI OOBEKTOB TeNJOCHAGXKEHHs WIaxT
B HaJIaJIOYHHIX YNPaBJeHHAX H TpecTax BceX 6accefiHOB CTpaHBI.



1. TEXHOJIOTHYECKASI XAPAKTEPHCTHKA
KAJIOPHUPEPHDbIX YCTAHOBOK
BO3YXONOJAIOUIUX CTBOJIOB

1.1. TEXHOJIOI'HYECKAS CTPYKTYPA CHCTEM TEMJIOCHAB)XEHHUS
YroJibHbIX IIAXT

Jns HOPMaJIbHOTO NDOTEKAaHHS TEXHOJOTHYECKHX INIPOIEeCCOB MOA-

3eMHBIX TOPHBIX PaboOT Hapsifly C MHOXKECTBOM TEXHOJIOTHYECKHX ofe-
pauHii Heo6XOAMMO BBHINOJHSTH TaKHe, KaK OTOMJIEHHe ajJMHHHCTpa-
THBHO-GBITOBRX KOMOHHaTOB (ABK) M BceX NpoH3BOACTBEHHBIX NOMe-
LIeHUH MOBEPXHOCTH WIaxXThl, ropsiyee BojocHabxkenne ABK u nozorpes
aTMoc¢epHOro BO3AyXa, NMOCTYNAlOUIEro B IIAXTYy B XOJOJHOE BpeMs
roza.
DHepretHyeckoe obecrneueHue BCEX NPOH3BOJCTBEHHEIX ONepauuii
MOKHO BHIIOJIHHTb Ha OCHOBEe NDHMEHEHHSI 3JeKTposHeprud. ORHaKo
3HAYHTeJbHEE 3HEPro3aTpaThl NMPH BHICOKOH CTOHMOCTH 3JIEKTPOIHep-
THH He NO3BOJIAIOT NOKa NPAaKTHYECKH HCHOJIb30BaTh HA IIAaXTaX METOJ
npeo6pa3oBaHHs 3JeKTPHUECKOH 3HEPrHH B TeNJOBYIO AJS OCYHIeCTBJe-
HHSI TOpsiuero BOAOCHA0XKeHHs, OTOIJIEHHs: H NMOAOrpeBa aTMochepHOro
Bo3ayxa. [ToaToMy B cucTeMe 3HepreTHUe€CKOro o6ecrneyeHHsl NPOH3BOA-
CTBEHHBIX NPOLIECCOB INAXT HMeeTCs CHCTeMa TellJOCHAaOXKeHHs, B KO-
TOPYI0O BXOJAAT FeHepaTOPhl TENJOBOIH SHEPTHH, TEIJIOBLIE CEeTH, TelJo-
o6MeHHble annapaThl NoTpe6uTesell Tennosoi sueprad B ABK, Bo Bcex
NPOH3BOJCTBEHHBIX 3[aHUAX TMOBEPXHOCTH WIAXThl U B KaJopH(epHBIX
yCTaHOBKaX.

[To pony TensoHOCHTesNsI Pa3NHYalOT BOASHYIO H MapOBYIO CHCTEMbI
TemJocHa6xeHusl. J1o HefaBHero BpeMeHH OCHOBHBIM 3HEPrOHOCHTENIeM
B CHCTeMax TemJocHabXeHHs WaxT Obl1 HAcHINEeHHHH BOAAHONH nap,
OJHAKO B NOCJeJHHe oAbl Ha PEKOHCTPYHPYEMbIX H BHOBb CTPOSILIHXCS
WIaXTax CTaJH HCIIOJb30BaTh neperperyio BoAy. OCHOBHBLIMH IpHYH-
HaMH BLITECHEHHS] BOASIHOIO Napa KaK TEeIJIOHOCHTeNs SIBJISITCS TPYA-
HOCTb BO3BpaTa KOHJeHCATa, HH3KHe THIHEHHYHOCTb H HaJeXKHOCTb
KOH/IEHCATOOTBOAHBIX CHCTEM, CJIOXKHOe peryJnpoBaHHe TeNJIONPOH3-
BOJHTEJNBLHOCTH, Ype3MepHasi KOPPO3Hs KOHJEeHCATONPOBOJAOB, HH3Kast
3KOHOMHYHOCTb H3-32 paloOTH Ha NpOJIeTHOM Mape, a TaKxke NMPHUHHH
OPraHH3alLlHOHHOTO NOPsAAKa B OOGCHYXKHBAHHH NMapOBHIX CHCTEM TellJIO-

cHabXeHHs.
BozasiHble CHCTEMBl TEIMJOCHaOXEeHHS IIaxT MMeIOoT CJeldyloliue INpe-

HMYILECTBa:
BO3MOXKHOCTb LIEHTPAJbLHOTO PeryJHpOBaHHS OCHOBHOH TeNJOBOH
Harpy3ku IyTeM H3MeHEHHs TeMNepaTyPHOrO HJH THAPaBJIHYECKOTO
pexuMa;
6oJsiee BBHICOKHH K. I, I. U TOBBILIEHHASs] aKKyMyJIHpylomasi crnocob-

HOCTb TeNJIOHOCHTENS;
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COXPaHHOCTb KOHJIeHCaTa (B cJydae HCMOJNb30BaHHA MapoOBHIX KOT-
JI0B, paGoTaloliuX B CHCTEME ¢ NapOBOASHBIMH IOAOIPEBATE/ISAMH),
6narofaps 4eMy 3HAYHTENbHO MNOBHIIaeTcss 3(pPeKTHBHOCTb PaGOTH
KOTJ/IOarperaToB.

HCcTOYHMKOM TenJoBOH 3HepruH AJas maxt MoryT Geith TILL (ecan
IIaxTa WJM TFPynna maxT HaXoUATCA B pajauyce ee AeiCTBHs), paHOH-
Has KOTeJbHasl JJsi TPYNIbl INaXT HJIX HHAUBHAYaJbHadg INaXTHAsk KO-
TeJIbHas.

3a nocaelHHe TOAB MOJYYHJIO LIHPOKOE paclpoCTpaHeHHe CTPOH-
TENbCTBO PafOHHHIX W MHAMBHAYaJbHHX KOTEJbHBIX AJIf IHAXT MO TH-
noBbIM npoekraM. pazpaboranneim [TIM Canrexnpoekr. [IpuMensiiorcs
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Puc. 1. TexHojorayeckas cXema BOASHON CHCTEMBI TenJOCHAGXKeHHs ¢ MNUTAHHEM
OT HHAMBHAYAJAbHOH KOTEJAbHOM:

1 ¥ 2-- napoBOAAHOR H BOAOBOLsHON nojorpeBateau; 3 K 4 — CeT€BOA M NOANHTOYABIA HAaCOCH
§ — kaaopudepnl

THIIOBble NPOEKTHl C MapoBeIMH KotJaoarperatamu KE-10/14, KE-25/14
# BogorpefinbiMH TBI'M/30, KBTC-20 ¢ TonkamMu A5l CJAOEBOTO CXKH-
raHHs TONJIMBA Ha ABHXKymHuXca nenHux pemerkax TJI3 u TU3.

Bce o6opynoBanHe H TpyGONpPOBOAL COBPEMEHHBIX KOTEJNbHBIX pas-
JelieHnl Ha (YHKIHOHaJbHble TPYIIb: KOTEJbHBIN arperar; leaspal-
OHHO-TIHTaTeJbHasl YyCTAHOBKAa; BOJONOAOrpeBaTesbHAsl yCTaHOBKA; BO-
JIOTIOATOTOBKA; YCTAaHOBKAa JJIsi NPHTOTOBJEHHS H OTIOycKa ropsdei
BOAbl (ecqH s lesedl ropsidero BOAOCHAOXKeHHS NoTpebuTesel Hc-
1oAb3yeTcs BOJAA, NOATOTOBJEHHAs HENOCPEACTBEHHO B PaMOHHOA KO-
TeJbHOH); o6leKoTeJbHOe O06GOopylaoBaHHe (30/0yNaJieHHe, TOIJIHBO-
1ofa4a, ra3oyfajieHHe), MarucTpajbHble H MeXAYyOJIOUHBIE COENHHH-
TeJibHBlE TPYGONPOBOLL.

Ha puc. 1 nokasana TexHosorudyeckasi cxeMa BOJSHOH CHCTEMBI
TENJOCHa6GXeHHs ¢ NHTAaHHeM OT HHAMBHAYaJabHOH koTeawbHOH. [Ipu-
coe/liHeHHe MOTpe6HTeNeH OCYLIECTBAACTCSA 110 3aBHCHMOH cxeMme.

K TensioBbiM ceTiM OTHOCAT KOMILIEKC TeXHHYECKHX CPEACTB, Mpei-
Ha3HAYEHHbIA A TPAHCOOPTHPOBAHHA TEMJIOHOCHTEJA OT reHepaTopa
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TEMJIOBOM 3HEPruH K NoTpeGHTeNsM B o6paTHO. TensoBuie ceTH 06beau-
HAIOT TEeMNJIOH30JHPOBAaHHHE MAarWcTpajbHbe TPyOONPOBOAH, ONOPHI,
3aNODHYI0 M NpeJOXPaHUTEJbHYI0O apMaTypy, OTBOAH AJsl JaTUHKOB
KOHTPOJIbHO-H3MEPHTENbHEX NPHOOPOB AaBJieHHs, TeMIepaTypH H pac-
XOlla 9HeproHOCHTeJNs. B 3aBHCHMOCTH OT BHJAA TeMJOHOCHTEJs TemJo-
Bbi€ CETH MOTYT OLITh MapOBLIMH H BOASIHBIMH.

TlapoBEle ceTH MOryT GhITh ABYX- H OAHOTPYGHEIMH COOTBETCTBEHHO
c BO3BpaToM u 0Oe3 BO3BpaTa KOHIeHcaTa. B ABYXTPyOHBIX NAapOBBHIX
CeTsX KOHIEeHCAT peKOMeHAyeTcsi cOOHpaTb IO 3aKpHITOH cXeMe, NPH
XOTOPOH B KOHZEHCATOMPOBOAAX M KOHAEHCATOCOGODHHKAaX MOIAepiKH-
Baercsl U36LITOYHOE [aBJeHHE.

K nompebumerim
waxmy

Nodarowud mpydo-
npo8od mennobod
temu

D D D
&

o A"
O6pamusid mpy- R A
bonpobod mennobod
cemu

t, ¢

Puc. 2. TexHonoruyeckas cxema LLTII wmaxTei npd 3aBHCMMOM NOAK/IOYEHHH MNOTpe-
GuTeNeRl ¢ NOAMEIIHBAIOLHM HACOCOM

BonsHble TeNJOBLHE CeTH AEJATCA HAa JBe OCHOBHHE TPYINNBI: ABYX-
TpyOGHEle 3aKpHTHE (3aMKHyTHle), B KOTODHIX LHPKYJMpylolllas BOAa
HCIIOJIb3YETCs KaK TeNJIOHOCHTEJb, H ABYXTPYOHbIe OTKPHITHE (PasoMK-
HyTble), B KOTOPHIX 4YacTb UHMPKYJHpPyWOIled BoAb pasbupaerca Aas
ueseil ropsuero BoAOCHaGXKeHHS.

B cucreMax TemJocHaG:KeHMs LIAXT HCMOJB3YIOTCS ABYXTPyOHBIE
SaKpbiThle BOASHHIE M ABYXTPYyGHBle MapoBble ceTH (B caydae HHIHBH-
NyaJbHOH IIaXTHOH KOTeJpHOH). B nocsiednne rofn Kak Maracrpatb-
Hble, TaK ¥ BHYTDHIUIOLIaJ0YHbIEe TEIJIOBble CeTH MNPOKJIaAbIBAIOTCS
HaJ3eMHBIM Crnoco60M Ha Kese300eTOHHBIX HJH CTaJbHHX Omopax,
4TO 3HAYUTENBHO YNPOLIAET MOHTAaX M 3KCIJIyaTalyio TPyGONnpOBOAOB.

Llentpanbnnit Tenjosoit nyskt (LLTII) mwaxTe npeaycmaTtpuBaeTcs
TOTJa, KOra TelmJocHabxeHHe IIaxThl ocyumecTBasercd or TIILL muin
pafionHoii KotesbHo#. LITI1 pacnosaralor B cnenuanbHOM NMOMEINEHHH,
B KOTODOM MOHTHPYIOT TeNJIOO6MeHHble anmapathl JJis NOATOTOBKH
BOAbl B COOTBETCTBHU C OTONHTENbHHIM IpaMKOM NpPeANpHITHS (NpH
He3aBHCHMOH cXeMe NPHCOeAMHEHHs NOTpeGHTeNeH), 3aNOPHYIO H pery-
JIHPYIOLLYI0 apMaTypy, NOJNHTOYHBIE H CETeBbie HACOCHl, KOHTPOJbHO-
HU3MepUTe NbHLle TPHGOPH M annapaTypy aBTOMATHYECKOro yIpaBJeHHs],
C NOMOIUbIO KOTOPOH IPOHCXOJAHT 3allHTa M aBTOMAaTHYeCKOoe IeH-
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TpaJibHOe DEryJHpOBaHHe TEMJIONpou3BoAuTeNbHOCTH. [IpH 3aBHCUMOM
cxeMe MNOAKJIOUeHHA Tensonotpebutesei Ha LITII wuesnecoo6pasHo
ycTaHaBJHBaTh NMOJAMEIUHBAIOIMA Hacoc U 6rarogaps aTOMy CO34aBaTb
aBTOHOMHBIl TeMIlepaTypHHIH PeXHM INpeAnpusATds (puc. 2).

Jas oromieHuss 3LaHHA agMHHHCTPATHBHO-GBLITOBOIO, TEXHOJOTH-
YecKOr0 M BCMOMOr'aTeJIbHOrO Ha3HAU€HHs] Ha MNOBEPXHOCTH LIAXTHI
HCIOJIb3YIOTCSI B OCHOBHOM BOJSIHble OJZHOTPYGHBIE NPOTOYHBIE CHCTEMbL
OTOIJIEHHST C 3aMBIKAIOIIHMH Y4YacTKaMH, a TaKXKe€ [OPH30HTaJbHbIE
JABYXTPYyOHbBIE ¢ MONYTHHIM ABHKeHHeM. /151 3nauuii Gosbuioro o6bemMa
(HagiiaxTHbie 3JaHHS BO3AYXOMOAAWUIMX CTBOJIOB) NPHMEHSIOT BO3-
AyLIHBle CHCTEMBl OTOIJIEHHs (BO3/JYIIHbIE TEMJIOBHE 3aBeChl ¥ BXOAHBIX
BOPOT HAAIIAXTHOrO 3JZaHHA ¥ MaJjorabapurHble OTONHTE/bHBIE arpe-
raTH JUIsl CO3RaHHA B paboued 30He 3XaHusi TpeGyeMbIX TUrHEHHUe-
CKHX YCJOBHH BO3AYIUHOH cpearl). B aAMHHHCTPaTHBHO-OBITOBHIX KOM-
6uHaTax ycTaHaBJAMBAIOT OGIIENPOMBIIIEHHEE KaJIOpH(pepHble yCTa-
HOBKH B CHCT€Max BO3JYIIHOFO OTOIVIEHUS NPUTOYHOM BEHTUJIALHU.
Ha oronnenne pacxoayercst 1o 10 % Bcero KosuuecTBa UCMOJb3YeMO-
TO Ha LlaxTe TeMJa B XOJOJHOe BpeMs roja.

[ToTpe6utensiMi CHCTEMBI TOPsiYero BOAOCHAGKEHHUS SBJASIOTCH TakK-
JKe AyIl, CTOJIOBasl, MeAHLHHCKHH NYyHKT H NnpadeuHwlii mex mwaxrtel. Ha
1IaXTaX HCNOJb3YETCs B OCHOBHOM CHCTEMAa rOpsiyero BOAOCHAGKeHHs
C MEeCTHBIM TIPHIOTOBJIEHHEM ropsyel BoAb (HemocpencTBeHHO B ABK
LIAXTH) C TMOMOIbIO CKOPOCTHHIX BOAONOZOTpeBaTeseli W 0aKOB-aKKy-
MyJSITOPOB.

3aTpaTsl Telsa Ha ropsiyee BOAOCHaGXKeHHe WIAXTHl COCTaBASIOT
5—10 % Bcero KosHYecTBa TemJa, HCIOJIb3yeMOro Ha IIaXTe.

1.2. TEXHOJIOTHYECKHE TPEBOBAHHUSA K KAJIOPUPEPHbIM
YCTAHOBKAM BO3AYXONOJAIOUWIHX CTBOJIOB

TexHoJsornueckde Tpe6GoBaHUs K Ge3BEHTHJASATOPHHIM KaJopHbep-
HBEIM YCTaHOBKaM I1axT o606IIai0T ONBIT HX NpoekTHpPoBaHHs [6], cTpo-
HTEJNIbCTBA, HAMaAKd M 3KcnayaTauud. OCHOBHBIMM M3 HHX SIBJSIOTCSA
cJIefyIOLIxe.

1. Kanopudepraa ycraHOBKAa HNOJKHA ofecneudBaTh Harpep nocry-
napoumlero Bo3Ayxa 0 TeMIepaTypsl He MeHee -2 °C npH Jo6Goit TeM-
nepatype HapyXKHOro BO3ZyXa H3 PacyeTHOTO AMaNa3oHa, YCTAaHOBJIEH-
HOTO OTPAac/JeBHIMH HOPDMaMH TEXHOJOTHYECKOro NpPOEeKTHPOBAHHUS,
CHulIl 11-33—75 u CHHuII I1-A-6—72.

2. Jlnist TOpHBIX NPeANpPUSATHI, PAaclONOXKEHHBX B 30HaX BeYHOMep3-
NBIX TPYHTOB, HEOGXOJAMMYIO TeMIepaTypy HarpeBaeMoro BO3AyXxa cJje-
AyeT BHIOHPATh B YCTAaHOBJIEHHOM MOPsiiKe MO COTJACOBAHHIO C MeECT-
HBIMH opraHaMH I'ocroprexraznsopa.

3. KoHCTpyKuUHSI BO3AYLIHOTO TPaKTa [OJIKHA YAOBJIETBOPATDH
TpeGOBaHHAM H YCJOBHSIM CNOCOGOB NMPOBETPHBAaHHSA KaK BCcachiBallle-
T0, TaK H HarHeTaTeJbHOrO:

NpH BcachiBawIneM crnocobGe 3faHHe KaJjopHdepHOi ycTaHOBKH 6Ji0-
KHpyeTCcA C HaJUIaXTHbIM 3JaHHEM BO3AYXOMOAAIOUIEr0 CTBOJA WIH
HaXOJHTCSi B HENOCPEACTBEHHOH OJIH30CTH OT Hero;
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npH HArHETATENLHOM CNOcoGe 3/aHHE KanopudepHOil YCTAHOBKH
6J0KUpYeTCS €O 3[LaHHEM BeHTHJATOpPA TJIaBHOTO NMPOBETPHBAHHA HJH
TakKe pacrnoJsaraercs pSAOM.

4. 3naHue KaJopu(epHOH YCTAaHOBKH AOJKHO YAOBJETBOPATH OC-
HOBHBIM TOJIOXKEHHSIM 10 YHUDHKAUHH 06 beMHO-NIJIAHHPOBOYHLIX U KOH-
CTPYKTHBHHBIX pellleHH# OJHO3TaXKHBIX NMPOMBILIJIEHHBIX 3JaHui.

5. DddekTuBHass paboTa KaJopHGepHOH YCTAaHOBKH BO3MOXHa
TOJIbKO IIDH FepMeTH3alHUU KOIpa M YCTbsl BO3AYyXONOJAIOILETO CTBOJA.
OTHOCHTEJbHBIE TOACOCH XOJIOZHOIO BO3JAyXa uYepe3 BCe HENJOTHOCTH
BO3JyUIHOTO TPAaKTa He AOJIKHH npeBbumath 20 %.

6. Tlpu BcackiBalomeM cnocoGe NPOBeTPHBAHUA HeOOXOAHMO OTel-
JATb KONlep HarpeThiM BO3AyXOM, NOZAaBaeMHM H3 NOMeLIeHUs KaJOpH-
(hepHOHl yCTAaHOBKH IO CNELHAJbHOMY BO3JLYXOBOLY.

7. KoHeTpyKuusi KanopudepHOH YCTaHOBKH J0JxKHa obecrneyuBaTb
BO3MOKHOCTh IIPOM3BOJCTBa CBApPOUYHBIX paboT 6e3 monajaHHsi OTHS H
AbiMa B BO3AyXONMOJAWIIHH CTBOJ.

8. KoHcTpyKuHue#t BO3LYIUHOTO TPaKTa HOJKHO OHTb NpPefyCMOT-
PEeHO NOCTyNJIeHHe B WaXTy aTrMocdepHOro BO3AyXa B JIeTHHII NmepHOR
4 B aBapHHHBIX CHTyalHsiX NOMHMO KaJIOpH(epOoB H BHIXOX BO3AyXa
H3 cTBOJA B aTrMocdepy Tak:Ke NMOMHMO KaJopH(bepOB NpH peBepce
BEeHTHJISITOPA IMIaBHOTO NPOBETPHBAHHA.

9. KanopudepHass ycraHOBKa JoJKHA GHTb 060pyIOBaHa MPOTH-
BONIOXApPHBHIMH CpPeACTBAMU AJsI H30JAUHH OT CTBOJA H NOABEMHO-
TPaHCIOPTHHIMH CPENCTBAMH [AJs NPOH3BOACTBA MOHTAaXKHBIX paboT
NPH TEeKYLIHX M KallHTaJbHBIX PEMOHTAaX.

10. CeyeHye BO3LYLIHOTO TPaKTa KaJOpHGEPHOH YCTAHOBKH, BKJIO-
yas [OZ3eMHBHI! KaHaJ, COeJHHSIOMUH KaJOpH(epHYyI0 YCTaHOBKY
C BO3ZYXOTORAIOUHM CTBOJIOM, JOJKHO OBITh PACCUYHTAHO HA NOJHBIH
pacxol BO3Ayxa, MOCTYNaIOIIEro B CTBOJ.

11. KoHCTpyKuus BO3AYIUHOrO TpakTa AOJxKHA obecneuuBaTb MH-
HHMaJIbHbBIEe YTeUKH HarpeToro Bosjyxa B aTMocdepy, a TakKe NOTepH
TellJla yepe3 orpakialoline KOHCTPYKLHH 3[aHMs NPH JI000M H3 BO3-
MOKHBIX PEXKHMOB PaboOTHI.

12. Bo3aymHblii TPaKT AOJKeH OHTb OGOpPYAOBAH CMeCHTeJbHOM
KaMepo#l, o6ecneynBalomell cMeuleHne NOTOKOB XOJOIHOTO H NOJOrpe-
TOro BO3AyXa, H yNpaBJsieMBIMH APOCCEJBbHBIMH KJanaHaMH.

13. B KadecTBe Trpelolllero TeNJOHOCHTENS HOJKHA HPUMEHSTbCS
NPEMMYIIECTBEHHO BLICOKOTEMIepaTypHas BOAA.

14. TensooTaamomniass NOBEPXHOCTb KaJopH(pepHOH YCTaHOBKH JOJI-
JXHa COCTOSITb U3 MHOTOXONOBHIX KaJIOPH(pepOB OJHOTO THNA H MOJZEH,
yrosaerBopsiioniux tpeb6oBanusam I'OCT 7201—80.

15. JIas obecnevyeHHs TeXHOJOTHYECKOH HAJeXXHOCTH JOJKHH OHTb
npeaycMOTpPeHbl pe3epBHBle OJIOKH KaJsopH(epoB, cHabKeHHble COOT-
BeTCTBYIOLIEH apMaTypodl IJisi ONepPaTHBHOTO INOAKJIOYEHHSI B CXeMy
THApPaBJIHYECKOTO TPAKTa.

16. KanopudepHass ycTaHOBKAa HOJKHA HMeTb TEXHOJOTHUECKHE
CpPeACTBa AJi 3alHTH TeNJOOOMEeHHHX annapaToB OT 3aMep3aHHS B
HHUX BOJBl B aBapHAHHIX CHTyauusX.
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17. BricokoTeMnepaTypHasi Bofa HOJKHA NOCTyNaTh B I'UADABIH-
9eCKHil TPaKT KaJopudepHOH yCTaHOBKH uepe3 yCTPOMCTBa IJsl OCaX-
JIeHHs] TBePABIX BKJIOYeHHH (TpsA3eBHKH).

18. B ruapaBiHYecKOM TPaKTe AOJKHBL OBLITh NPeXyCMOTPEHH Cpen-
CTBa JJsl yAaJieHHs BO3JyXa H3 BHYTPEHHHX NoJocTeil kKanopHdepos,
a Takxe BLITyCKa BOALI H3 CHCTEMbl B aBapHHHHIX CHTYaLHUsX.

19. KanopudepHnas ycTaHOBKAa HOJIXKHA COEAUHSTHCSA C HCTOYHHKOM
TellJla aBTOHOMHBIM ABYXTPYGHBIM TENJIONPOBOLOM.

20. KomnoHoBKa KaJoprdepoB HojxkHa oGecneunBaTh OAHHAKOBHIE
pacxoAn BOAH depe3 Bce paboTaiomue OJI0K H KaJopubepoB.

21. IlpenMyiiecTBEHHHIM HanpaBJeHHeM ABUMKEHHUs BOAH B TPyG-
Kax KaJopH(pepoB HOJKHO GBITb CBEDPXYy BHH3 CO CKOPOCTHIO HE MeHee
0,3 u He Gosee 0,8 m/c.

22. KoHCTpyKIHs BO3AYLIHOTO TPakKTa HOJKHa obecrneyHBaTb OXLH-
HaKOBHle PacXOAH BO3[yXa depe3 OJIOKH KaJopu(}epOB H OTIeNbHbE
KajopHdeps BHYTpH O6JiokoB. CreneHb HeDaBHOMEPHOCTH Harpyskd
KOJIOHH KaJopH(epoB BO3LYXOM I0JKHA GuiTh He Gosee 15 %.

23. JlaBieHHe BOAE B JI0GOH TOUKe THAPABJIHYECKOTO TPaKTa Ka-
JopudepHo#i ycTanoBKU Jonyckaercs He Oosee 1,2 MIla no yciaosuio
MeXaHHYeCKOH NMPOYHOCTH KajopHdeposB u He MeHee 0,3—0,5 MIIa no
YCJIOBHIO HEBCKHIIAHHS SHEPTOHOCHTEJIS.

24. OrHOCHTENBHAS] MOIIHOCTbH BEHTHJ/SITOPA IVIABHOrO NPOBETPHBA-
HHf, 3aTpayHBaeMasi Ha NpeoJoJieHHe as3pOJHHAMHYECKOro CONPOTHB-
JIeHHs1 KaJlopudepHoii yCTaHOBKH, 10J12KHA ObiTh He Gosee 10 %.

25. IloTox aTMoc¢epHOro BO3AyXa AOJKEH BXOAHTb B BO3AYLIHBIM
TPAKT KaJiopH(epHOH yCTAHOBKH Ha BBHICOTE He MeHee 2 M OT YPOBHS
3eMJIH.

26. BosaymwHbill W THApaB/IMYECKHH TPAaKTHl AOJKHH OHTbH 06OpY-
JIOBaHbl HeOOXOXHMBIM HabOpOM 3aMOpHOH apMaTyphl ISl MOAKJIOYe-
HUH H OTKJIOYEHHI MOTOKOB HEPrOHOCHTEJNeH, a TaKxke AJs H3MEHEHHs
HanpaBJleHHs] HX [BHIKEeHHS.

27. KanpopucdepHas ycraHoBKa JoOJKHa ObiTb CHaOxeHa peryJu-
pyloulell apMaTypoll AJs NJaBHOTO H3MEHEHHS PacXoJOB rpelolero H
HarpeBaeMoOro 3HeproHocHTesell B LEJAAX PEryJHPOBaHUs TENJIONPOH3-
BOJMTEJbHOCTH M 3aIUHTH KaJOpH(pepOoB OT 3aMep3aHHs B HUX BOJIHIL.

28. KoHCcTpyKuHs THApaB/JHYECKOr0 TpaKTa JOJ/XKHA JONYyCKaTh
YCTAHOBKY OTGODHBIX YCTPOHCTB AJSI JAaTUHKOB PacXofa, AaBJEHHS H
TeMIepaTyphl BOAHL.

29. B runpaBiHYecKOM TPaKTe KaJopH(epHOH YCTAaHOBKH JOJI2KHBI
OBTb NpPeAyCMOTPEHBl CPEeACTBAa 3aLIMTH OT MOBHILIEHHOrO JaBJIEHHS
BOJHI.

30. Kanopudepnas ycranoBKa HojxKHa OHITb cHabxxeHa anmaparty-
POl aBTOMaTHUYECKOro ynpasJieHHs, o6ecreuHBalollieii: aBTOMaTHYECKYIO
CcTabHIH3alHI0 TeMNepaTyphl BO3LyXa B CTBOJe B npeaenax -2+
+5°C pau —7+—4°C (ang ycAOBHiA MHOTOJIETHeH Mep3JIOoTH) BO
BCeM BO3MOXKHOM JHafAa3oHe 3Ha4YeHUH TeMnepaTyphl aTMoOC(EepHOro
BO3lyXa; 3aIlHTy KaJopH(epoB OT 3aMeP3aHHs B HHX BOAM .B aBapHii-
HBHIX CHTYyalHsX; GJOKHPOBKY TeXHOJIOTHYECKOro O60pyNOBaHHS OT He-
NpedyCMOTPEHHOroO cnoco6a KCNOJb30BaHMS; PETHCTPALHIO TeMIepaTy-
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pH BO3LyXa B CTBOJIE H aTMOC(HEPHOro BO3/lyXa, TEMIEPATYPH BOAH
Ha BXOJe H BHIXOJe M3 KaJOpH(pepHOHl yCTAaHOBKH, TeMNepaTyphi BOALI
Ha BXoJe B KaJopudephn (AJS YyCTaHOBOK CO CMeCHTeJbHHIMH Hacoca-
MH), pacxolia BOAH Yepe3 KaJOpH(EepHYIO YyCTaHOBKY, Pacxoia BOIH
yepe3 MOAMEUINBAIOMMHA Hacoc (A YCTAHOBOK CO CMECHTEJIbHBIMH Ha-
COCaMH); CHTHaJIM3alHI0 O CHHUXKEHHWH TeMIepaTypHl BO3JyXa B CTBOJE
Huxe +2°C uam Huxe —7°C 4 nosbimieHnd ee Bue -+5°C uin
—4 °C, CHHXeHHH TeMIepaTypH BOJAH Ha BHIXOLe H3 KaJopHbepHOH
ycraHoBkH Huxe +20°C u nosnueHun Bbime +70°C, NOBBILIEHHH
JaB/leHHsl BOAH Ha BXOJe B KaJjopHdepHYy0 ycTaHOBKY Gojee 1,2 MIla
H cHxenuu meHee 0,5 uan 0,3 MIla, cHHXXeHHH pacxoja BOIH depe3
KaJoprdeph HHXKe PAcueTHOro 3HaUeHHs, peBepce BEHTHJISTOPA IJIaB-
HOTO MpPOBeTPHBAHHSA, COCTOSTHUH HCNOJHHTEJIbHHX MeXaHH3MOB H CMe-
CHTEJIbHBIX HacOCOB.

31. BuyTpu 3ZaHusi KaJopubepHOH# YCTAHOBKH AOJNKHO OBITH H30-
JHDOBaHHOe NOMeIleHHe [JIS pa3MellleHHs annapaTypsl aBTOMaTHue-
CKOIO yNpaBJieHHs], PETHCTPHPYIOLINX H MOKAa3bIBAaIOUIMX MPHOOPOB, am-
napaTypbt 3JieKTpOCcHaGKeHHs.

32. DNeKTPOABHraTeNH TEXHOJOTHUECKOro OGOpPYJOBaHHSI H HCIOJ-
HHTeJIbHHIX MeXaHH3MOB B IOMEUIeHHH KaJIopH(hepHOA YCTaHOBKH
JOJIXKHH HMeTb B3phiBoGe3omacHoe (PB) uau pyaHHuHOe HOpMaJibHOE
HCNIOJIHEHHe B 3aBHCHMOCTH OT Tra3000HJIBHOCTH OTpaGaTHBaeMOro
MEeCTOPOXKIEHHS.

1.3. TEXHOJIOTHYECKHE CXEMbI KAJIOPUPEPHBIX YCTAHOBOK

Texunosnoruueckass cxeMa KajopHdepHOH YCTAaHOBKH COCTOHT H3 TeX-
HOJIOTHYECKOT0 000pYNOBaHHs; COeAHHEHHOTO MeXAy CO0OH TpaKTaMu
TPEIOLLETO0 H HarperaeMOro 3HeproHOCHTeJeil.

MHoroo6pa3ne TeXHOJNIOTHIECKHX CXeM OmpejesiseTcss MpHBeJeHHH-
MH HHXKe BapHaHTaMH KOMIIOHOBOK KaJopHbepoB.

KoMnoHOBKO# Ten006MeHHHX annapaToB KaJopHdepHON yCcTaHOB-
Ku OyjleM HasHBaThb BapHAHT HX COeAMHEHHS MexXAy co6oil H TenJoBOA
CeTbi0 H Pa3MeLlgHHS] B NPOCTPAHCTBE MO XOAY ABHXKEHHS IpEIOLIEro
H HarpeBaeMOro 3HEPrOHOCHTeJleli B LeJsix obecleuyeHHsi Tpebyemoii
YCTaHOBJIEHHOH TeNJOBOH MOIIHOCTH.

Kaparanaunckum noaurexunueckum uHctutyToM (KapIITH) npen-
JIOXKEHHB CJIeAYIOllHe KOMNOHOBOUHBE eJHHHIK: Kajopudep, KOJOHHA,
670K, sipyc, psad. Huxe npHBefieHH HX KpaTKHe OnpeleseHHs.

Kanopugpep — cranpHOfl NOBepXHOCTHHI TEMIOOGMEHHH anmapart

¢ NepeKpecTHHM TOKOM 3HEPrOHOCHTEJEH, BHIIYCKaeMblil CEepPHIHO MO
rOCT 7201—80.

Koaonna — COBOKYNMHOCTD neCKOJBKHX KaJiOPH(EpOB, COETHHEHHBIX
MexAy coGoii mocJjeloBaTeJbHO MO XOAY TPelOliero >HepProHOCHTENR
H YCTaHOBJIEHHBIX BePTHKaJBbHO H NEePHNEHAUKYJNSAPHO NMOTOKY Harpepae-
MOTO BO3AYXa.

b0k — COBOKYNHOCTD HECKOJbKHX KOJIOHH, COCAMHEHHBIX MexXIy
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co60fi mocJeJ0BaTeNbHO N0 XOAY IPEIOiIero 3HeProHOCHTEJs, TPHCO-
eIUHEeHHHX K MojalolleMy TPyGONpOBOAYy YCTaHOBKH Ha BXoje H 06-
paTHOMy TPyOONpOBOAY Ha BHIXOAE ¥ YCTAHOBJCHHHX MNepHeHIHKY-
JISIPHO MOTOKY HarpeBaeMoro BO3JyXa.

Apyc — COBOKYNIHOCTb HECKOJbKHX OJIOKOB, YCTaHOBJEHHHX mHep-
HNeHAMKYJSIPHO TOTOKYy HarpeBaeMoro BO3JAyXa Ha OAHOH H TOH e
reojle3anuecKoll OTMeTKe.

Psad — cCOBOKYNHOCTb HECKOJIbKHX GJIOKOB NPH OMHOSIPYCHOH KOM-
IIOHOBK€ HJIH HECKOJIbKHX ApYyCOB INpH MHOI‘OﬂpyCHOﬁ KOMIIOHOBKE,
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Prc. 3. TexHONOTrHYeCKHe CXeMbi GJIOKOB NPH OAHO- ¥ MHOTOPSAHON KOMNOHOBKAX

yCTaHOBJIEHHBIX TePNeHAHKYJSPHO [OTOKYy HarpeBaeMoro BO3AyXa.
ITpu oxHOAPYCHOM KOMIOHOBKE MOHATHS SIPYC H DAL MACHTHUHHL.

Ha puc. 3, ¢ nokasaHa cXeMa OXHOpPSJHO# KOMNOHOBKH
COLHOAPDYCHEHM pa3MemeHueM 6a0koB. [Ipy oxHopsiiHOM
KOMIIOHOBKE IIOTOK HarpeBaeMOro BO3AyXa NPOXOJHT TOJBLKO OXHY CTY-
NeHp HarpeBa. B 0Jioke, KaK IPaBUJIO, HECKOJbKO KOJIOHH CO€IHHEHHI
NOCJKe0BaTeNbHO N0 X0y BOAbI H Pa3BEPHYTHl BAOJb (POHTA BO3AYIL-
HOTO MOTOKa.

BJok cna6xen Ha6opoM 3aMOPHOH apMaTyphl, ¢ IOMOLIbIO KOTO-
poro obecrneuynBaeTcss HOpMaJbHOE €r0 MOJAKJIOUEHHE K TEIJOBOH ceTH
M aBapHiiHoe oTKJiloYeHHe. [Ipu Takoli KOMNOHOBKe DS SIBASleTCS HaH-
6osiee KpyNnHOH KOMIOHOBOYHOMH eAuHHLEH, 06eCeUHBAIOLLEH 3aLaHHYIO
TENJONPOH3BOAUTENbHOCTb YCTAHOBKH.

Ha puc. 3, 6 nokasaHa cxeMa OJHOPSAAHON KOMNOHOBKH
C ABYMS ApycaMu 6JA0Ko0B. JlonycTUMEIE pasMep INOMELIEHHS
KaJIOpH(EPHOH YCTAaHOBKH IO BHICOTEe HEJHTCS MeXAy OJOKaMH Kax-
JIOTO sipyca H NMOSTOMY YHCJO KaJOpH(EepOB B KOJIOHHE YMEHbIHaeTcs.
TIpenMyILecCTBOM MHOTOSIPYCHOH KOMIOHOBKH SIBJISIETCSI BO3MOXKHOCTH
noja4u BOJLI BHICOKOH TeMNepaType B KaJiopH(epbl HHXHEro sipyca,
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KOTODHE H3-32 SIBJACHHS IPABUTAllHOHHOIO HAamopa OKa3biBAIOTCA Ha-
IpyKeHHBIMH BO3AyxoM GoJee, yeM KaJjiopH¢epH BepxHero sipyca. to
CBOHCTBO MHOTOSIDyCHOHl KOMIOHOBKH YMeHbIIaeT ONacHOCTb 3aMep3a-
HHSI SHEPTOHOCHTe/s B TPyOHOH cHCTeMe KaJlopH(pepoB B aBapHHHBIX
CHTYyaUHSIX.

Ha puc. 3, 8 nokazana cxema ABYXPSAAHONH KOMIOHOBKH
C OBNHOSIPDYCHHM coeiMHeHHEeM 6J0KoB B psaAax. Ilpu
MHOTOpsIIHBIX KOMIIOHOBKax 00Gpa3yeTcsl CTOJIbKO CTyNeHeH mocJieioBa-
TEJIbHOro Harpesa BO3AyXa, CKOJIBbKO PSIA0B B KOMNIOHOBKE. DTO yMeHb-
DIaeT XKHBOe CeyeHHe AJS IIPOXOAA BO3AyXa, yBeJHUHBAaeT MOTEpPH Ae-

Sebebuidah

. Oco warmepe
CMEUUEHUR

Oepaxcdenue
/

Purc. 4. TexHoJorMueckasi cxeMa BO3LYWHOrO TPaKTa KaJOPH(PEPHON YCTAHOBKH HH-
cruryra Kaparauparunpowaxr:

1 — xanopudepsl; 2 — BO3AyXOpacnpeneNsIOUINe IKaNiO3H; 3 — KJanaR MofadYH Tropsdero BO3-
Ayxa B Komep; 4 — neGefka; &5 — NPOTHBONOXKapHble AAALI; 6 — MPHBOA BO3AYyXOpacmpene-
JASOWHX KaMOSH; 7 — BO3AYXOBOA

NpeCcCHH Ha BO3AYIIHOM TPaKTe KaJopHpepHOH yCTaHOBKH, HO MO3BOJS-
€T COKpPaTUTh TpebyeMblil 06beM NOMelIeHHs] KaJopudepHOH YCTaHOBKH
Ha eIUHMIY YCTaHOBJIEHHOH TeNJIOBOH MOIMHOCTH. MHOrOpSI/IHEE KOM-
[IOHOBKH BO3MOXHH KaK C HapajJiejbHBIM COeJIHHEHHEM BceX O6JIOKOB
B TENMJIOBOH CETH, TaK H IOCJeJoBaTelbHBIM COeJHHEHHEM OJIOKOB MeX-
Ly pAAaMu, T. e, KOrja BHXOZHOH mnaTpy0ok OJioka nepBoro psiaa
COeNMHSIeTCS ¢ BXOAHHWM NaTpy6kom O6Ji0Ka chelyiowero psjga. Has
JM06LIX KOHKPETHBIX YCJOBHH MOXeT OBITh paccuuTaHa ONTHMAaJbHas
KOMIIOHOBKa 10 KPUTEPMIO MHHHMyMa NpHBEJEHHHIX 3aTpaT, obecrne-
yHBamOLIas JAONYCTHMHeE 3HAaUYeHHS TeMNEepaTyphl BO3AyXa B CTBOJE,
TeMIepaTyphl 06paTHOA BOJABI, CKOPOCTH BOAHI B TpPy6ax KaJOpH(epoB,
JONMYyCTHMYIO HaJeXKHOCTb KOMIIOHOBKH H JONYCTHMble ra6apuThI.

B KaparanauHckoM 6accefiHe pacnpocTpaHeHa cxeMa 6e3BeHTHJISA-
TOPHOH KaJjopudepHO# ycTaHOBKM HHCTHTYTa KaparanaarunpomaxTt
(puc. 4 u 5). KomnoHoBKa Kanopu¢epoB OAHOPSAAHAA ¢ OLHOAPYCHHEIM
pa3memeHneM 6710K0B. Kasopugeps pacnoJaraiorcsi ¢ ABYX HPOTHBO-
MOJIOXKHEIX CTODOH CMECHTEJIbHOH KaMephl, HaXOAsIleHCsl HaJ BEHTHJS-
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IIMOHHBIM KaHAJIOM M CHaGXXeHHO yNpaBJseMBIM IPOCCeJbHBIM XKaJio-
3uiiHbiM opradoM. [locTymJeHne X0JI0JHOrO BO3[yXa K KaJjlopHbepam
OCyILeCTBAAETCS 4epe3 BO3AyX03aGopHHE NpPOeMbl C MeTaJJHYeCKO
pelleTKOH, pacloyioKeHHble B CTeHe 3MaHHA. HacTb BO3JlyXa NMPOXOLHT
yepe3 TemooGMeHHBe amnapaTe H, HarpeBasch, Nonmajaer yepes
ynpaBJisieMble }aJII03H B KaMmepy CMelleHHs. 3iecb HarpeThiii BO3LYX
CMELIHBAeTCs C XOJIOAHBIM, NMONMAaJalOIHM HENOoCPeACTBEHHO B KaMepy
CMellleHHs1 depe3 BepXHee OTBEPCTHE JPOCCEJNBHOTO peryJHpyollero
OpraHa, Takxe OGOpyLOBaHHOe yNpaBJseMBIMH XXaJjlo3d. Bepxuue
GOKOBBle KaMO3M HMEIOT CaMOCTOsTe/bHble NPUBOAL, paboTaloLIHEe
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Puc. 5. TexHonoruueckass CxemMa FHAPABJHYECKOTO TPAKTa KaJaopuepHOA YCTAHOBKK
HHCTHTYTa Kaparaujzarunpoimwaxr:

1 — paspalomHfi  KONNEKTOp nNpsAMOR BOAB: Z -~ COGHDAIOWIHA KOJJIEKTOp 06paTHOR BOAM; 3 —
rpf3eBHK; 4 — BOAsIHble KaxopHdepH; 5 — BO3NYXOOTBOZYHK; 6 — BEHTHJb; 7 — PEryJHPYIO~
mHA KAanag

TaKHM 00pa3oM, YTO €CJH BepXHHe XaJlO3H YBEeJMUHBAIOT PACXOJ XO-
JIONHOrO BO3JyXa B CMECHTEJIbHYI0 KaMepy, TO GOKOBble yMEHbLIAIOT
PAacxOl Harperoro H HaoGopoT, OCTaBJAsl OOllee KOJHYeCTBO BO3AyXa
nocrosHHHM. CMelanHblil BO3AYX NoMajaeT U3 CMECHTeNbHOH KaMepHl
B CTBOJ NO BEHTHJIALMOHHOMY KaHasay. He3nauHTesbHass yacTb Nojo-
rperoro Bo3ayxa (5—109/, obuiero KonHUeCTBa BO3AyXa, NOLaBaeMOro
B LIaXTy) H3 KaJopudepHO# yepes ApoccesbHBIH KiaallaH TONanaer mo
BO3JyXOBOAY B KoMep AJs ero o6orpesa.

Kaxnawii 610k npeicTaB/jeH oZHOH KOJIOHHOH. Ha BXoze u BHXOZE
KaX/J0f KOJIOHHH YCTaHOBJIEHBl BEHTHJH, NMO3BOJISIOLIHE Pery/aHpPOBATh
THADPaBJHYECKHE CONPOTUBJIEHHS BCeX KOJIOMH AJIS CO3MaHHS HX PaBHO-
MepHO# Harpys3Kd H OTKJIOYeHHs J1000H H3 HUX B caydae aBapHu. [le-
perpetasi BOJa IOCTyNaeT U3 TENJOBOH CeTH Ha Pa3jalouiuii KOJJeKTOp
KaJIopH(epHOH yCTAHOBKH 4Yepe3 TIps3eBHK, CAyKaIUMil AJsS 3aILHTH
TeNJIOOOMEHHHX aNnapaToB M apMaType oT 3arpsisHeHus. [lo pacmpe-
JdeNUTebHHM TPyGONpOEBOZAaM BoOJa IIOCTYNaeT B Kajopudeps H,
OXJIaJMBIUHCh, NMoONajaeT B cOOHpaIOUHKE KOJJEKTOp KaJopHdepHOH
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YCTaHOBKH, COeJMHEHHHI ¢ 06paTHBIM TPYGONpPOBONOM TENNOBOA ceTn.
Ha Boixofle cOGHpAIOLIETO KOJJIEKTOPA BOAH YCTaHOBJEH Peryjaupy-
LU KjanaH, npeJHa3HaYeHHH#A L/ KOJHYECTBEHHOrO peryJiupoBa-
HHs TenJonpousBoauTeapHocTH. OTBOA BO3dyxa u3 TPyGHOH CHCTeMH
KaJ10pH(epoB OCYILECTBJSAETCS ¢ MOMOMIBIO BO3AYXOOTBOAUHKOB.
Texuosoruueckasi cxeMa rujpaBjHYeCKOro Tpakra KaaopHdepHO#
YCTaHOBKH €O CMECHTeJbHRIMH HacOCaMH MOKa3aHa Ha puc. 6. B npu-
BelcHHOM BapHaHTe CX€Mbl NPHHATA OAHODsAHAS JABYXbAPYCHAsA KOM-
nouopka. [TpucoennHeHHe THAPABIHYECKOTO TpPaKTa K TEMJOBOH ceTH
BHIOJIHEHO uepe3 3JeKTPH(UIHPOBaHHBE 3aJBHXKKH I, 2, uTo obecme-
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Puc, 6. TexHOJOTHYeCKas CXeMa rMiPaBJAHYECKOro TPaKra KaJopudepHO#i YCTaHOBKR
CO CMeCHTEeAbHHIMH HACOCAMH

YHBaeT BO3MOXKHOCTb KaK AMCTAHIMOHHOTO PYYHOrO, TaK U aBTOMAaTH-
3MPOBAHHOIO YIpaBJeHHUs yCcTaHOBKOH. [s1s pery/aupoBaHus TelJonpo-
H3BOAHTENbHOCTH KaJOPH(pEepHOH YCTAHOBKH BO BCeM JHalla3oHe
HArpy30K HMCIOJB3YIOTCSI LpOCCeNbHble DEeryaupylouine KiaanaHs 5 U
6 u cMecHTeNbHHIH Hacoc. Peryaupyloulsil Ki1anan 5 uaMensieT nojady
ceTeBoll BOABI, a KJjanaH 6 mojayy NoAMeLIMBaeMOH BOAbl, OXJaXKJeH-
HOH B KaJjopHdepax u noctynaiomeidl B o6paTHYl0 MarucTpalib TelJo-
BOM ceTd. B pacueTHOM pexuMe PeryJHpylOUIMH KjanaH 6 MOJHOCTbIO
3aKpHIT, a CMECHTeJbHBIH Hacoc octaHosseH. Ilpu stoM B Kadopudeps
NOCTyNaeT TOJBKO ceTeBasd BOJAa C TeMIlepaTypoH, onpeaenseMoil uc-
N0JIb3YEMBEIM B JaHHOH CHCTeMe TelJOCHAOXeHUs! TeMnepaTypHbLIM rpa-
(HUKOM KaueCTBeHHOro peryJaupoBanus. [lo Mepe noBbllleHHA TeMmne-
paType aTMoc¢epHOro BO3AyXa, T. €. CHHXKEHHS HarpyskH HHXKe pac-
YeTHOrO PeXHMa, peryJHpYyIOWHHA KaanaH 5 npukpbiBaeTcs, a Kiaanau
6 OTKpHIBAeTCA M BKJIOUaeTcs CcMecHTeJbHbiH Hacoc. CooTHOlIEHUe
PacXo/IOB ceTeBOfl W MOJAMeUBaeMOH BOAB BbiOHpaeTcAs TakuM, 4TOGH
IJIsi AAaHHOH HAarpyskdu CKOPOCTb BOAH B TPyOKax KaJjopu¢epoB O6ulja
He HHXe JOMYCTHMOH, a TeMnepaTypa HarpesaeMoro BO3jiyxa B BO3-
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ZAyXOMOAAIOIeM CTBOJIEé COOTBETCTBOBAJa 3aJJaHHOMY 3HaueHHIO. Takum
00pa3oM, o Mepe CHHIKEHHsI Harpy3KH KaJopHdepHOH ycTaHOBKH pac-
X0A BOJAM M3 MOJAIOLIEH MarHcTpaJH TelVIOBOH CEeTH YMeHbluaercd,
a pacxoj nojMellHBaeMoli BoAN yBeJHunBaercsd. IlpenMyuiecTBoMm Ta-
KOTO peryJMpPOBaHHS TEeMJIONPOH3BOAUTENLHOCTH SIBJASETCH NpaKTHue-
CKOe HCKJIOYeHHe SBJEeHHH HeynopsilOYeHHOCTH UHPKYJALHH BOAH
B KaJlopH(epax NpH HH3KHX Harpyskax, Tak KaK 3a cyeT moJMellnBa-
HHSE CKOPOCTb BOAB B TPyOKax KaJopHpepoB MoxKeT OBITb Bceraa
ycraHoBjaeHa GoJsee 0,3 M/c, HUKe KOTOpDOH BO3MOXKHO 3aMep3aHHe
BoAH. KpoMe 3toro takoi cnoco6 obecneuHBaeT KadeCTBEeHHOe pery-
JIIDOBaHHe TEIJIONPOH3BOAUTENBHOCTH BO BCEM JHanasoHe Harpysok
IPH He3HAUUTEJbHHIX JOMOJHUTENbHBIX 3aTpaTaX 3JEeKTPOHEPruH Ha
nepeMellleHHe noaMmewmnBaemMoil BoAul. i KasopHdepHOH YCTaHOBKH
¢ pacxozoM Bosayxa 100 M3/c ycraHOBJIEeHHAsi MOILLHOCTb JBHraTess
CMeCHTEJIBHOT'O Hacoca He npesbiliaeT 7 KBT, a AJg yCTaHOBKH C pac-
xoiaoM BosAyxa 400 m3/c — 28 xBt. [Ina obecnevyeHus COOTBETCTBY-
Iolell TeXHOJIOrHUeCcKOH HaJeXHOCTH NPelyCMOTPEHH ABa CMECHTeJb-
HBIX Hacoca, OJMH H3 KOTOPHX — pabouuii, a BTOPO# — pe3epBHLIH.
¥Y3en cMecHTeJbHBIX HAcOCOB CHa0XKeH COOTBETCTBYIOLIHM HabopoMm
NpeJOXpaHHTENIbHOA M 3aNopHOH apMaTyphl, AONYyCKaloweld 3aMeHy
Hacoca 6e3 OTKJIIOUEHHsi KaJIOpH(pepPHOH YCTAaHOBKH OT TENJIOBOH CeTH
H HCKJIIOYalollel nepeToK CeTeEoi BOAH M3 Mojalollell JUHHH B oGpar-
Hylo (06paTHHIH KJalaH 7) NpPH OCTAHOBKE CMECHTEJbHOI'O Hacoca HJIH
NpH yBeJHYEHHH DacloJaraeMoro JAaBjieHHS Ha BXOJe B THIApaBJjnue-
CKHH TpaKT KaJopHdepHOH yCTAaHOBKH.

Hnst 3aliuMThHl 3aTBOPOB pEryJHPYIOWMX KJIANaHOB OT NMONaJaHus
B3BELICHHBIX YaCTHI| CeTeBas BOAA NMOJAETCH B THADABJIHUECKHH TPAKT
yepe3 rpsizeBHK 3. ¥Y3es peryJHpylollero KJjanaHa NojayH ceTeBOH BO-
Abt 5 cHaGxeH HabOOpOM 3aABHIKeK, o6eclleyuBalOIIUX PEMOHT U 3aMe-
Hy KJianaHa 6e3 OTKJIOYeHHs KaJopH(epHOHl YCTaHOBKH OT TeMJOBOH
ceTd. [lns oTBOZA BO3AyXa OT IHAPABJIHYECKOTO TPaKTa HpefyCcMOT-
peHbl pydYHLIEé HJIH aBTOMAaTHYeCKHe BO3AYXOOTBOAUHKH 9, NMOAKJIOYaA-
eMhle K pachpejejuTenbHoMy TpybonpoBoay B HauOoJiee BBICOKHX
TOUKAX.

Hns 3amuThl TENNOOOMEHHHIX anmapaToB OT 3aMep3aHHs B HHX
SHeProHOCHTeJNsI NPeAyCMOTPeHB KJjamaHbel 8 C 3JeKTPOMarHHTHHM
NPUBOZOM, ofecneunBaiolive GLICTPOE ONOPOXKHEHHE T'MAPaBJIHYECKOIo
TPaKTa OT BOAbl B aBapuiiHbiX cHTyauusax. Ilpum s3ToM 3aaBHXKH I u 2
3aKPHIBAIOTCS H OTKJKOYAIOT KaJOPH(EPHYI0O YCTAaHOBKY OT TeIljlOBOH
CeTH, KJanaHol 8 H 6 OTKPHIBAIOTCH, KJaNaH 5 3aKphHIBaeTcs, a CMeCH-
TeJIbHBIH Hacoc BKJIOYaeTcsi AJs GoJjee GBICTPOTO OMNOPOXKHEHHS Ka-
J0prGepoB OT BoAH yepe3 KjaanaH 8. Ecau KanopudepHas ycTaHOBKa
cHabkeHa JApOCCeJbHBIMH BO3AYINHHMH KJanaHaMH CMeCHTEJbHOI Ka-
Mephl ¢ MaJbiM IPONYCKOM B 3aKPHITOM COCTOSIHHH, TO TEXHOJIOTHYECKU
BO3MOXKEH APYro# crnocol 3aliuThl KaJiopHdepoB OT 3aMep3aHusd, NpH-
FOAHBIH MPH CPAaBHHTEJbHO KPAaTKOBPEMEHHBIX HapyllleHHSIX B HOjaue
ceTeBOi BOAH B KasopHdephl. OH 3aKJ10uaercs B TOM, YTO B aBapHuiiHOH
CHTYallHH PacXOA BO3AyXa 4yepe3 KaJlopHdepnl NpeKpauiaercs, 3aJABUXK-
KM | ¥ 2 3aKDHIBAIOTCA, KjianaHbl 8 OCTAKTCA 3aKPbITHIMU, KJaanmaH §
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3aKphiBaeTcs, a kjanaH 6 orkpeiBaeTcs. IIpH 3TOM B TpyOKax KaJo-
pudepoB co3laeTcs yNOPAAOUEHHAs UHPKYAAUHUA BOAH C MOMOLIbIO
CMEeCHTEJIbHOrO Hacoca IIpH HyJeBOH Harpyske KaJopHdpepoB BO3Ay-
XOM, YTO HCKJIIOY2eT BO3MOXKHOCTb 3aMOPa*KHBAHHS 3HePrOHOCHTEJS.
D¢ eKTHBHOCTb 3TOro cnocoba 3alIUTH He yMEHbIIAeTCsl NpPH aBapHil-
HBIX COCTOSIHUSIX 3afBHXKeK [ H 2, KOria OHHM, HampHMep, MOJHOCTbIO
He 3aKphIBaloTCS.

Jnst onepaTHBHO!N OLEHKH M CHIHAJH3aUHH COCTOSIHHS T'MJPaBJH-
YeCKOr0 TPAaKTa TEXHOJOTHUECKH HeOOXONHMHBl CpeJCTBa H3MepeHHs
CJeLYIOIHX TEeXHOJOIHUeCKHX BeJHYHH:

IaBJeHHsl Ha BXOZAE H Ha BHXOAe M3 I'HAPABJIHYECKOTO TPaKTa (OT-
60pHBIe yCTpoOliCTBA JaBJeHHs] COOTBETCTBeHHO I u 12);

TeMNepaTyphl BOABI Ha BXOJEe H Ha BHIXOJE H3 THAPABJIHYECKOTO
TpaKTa (OTGOpHbIE YCTPOHCTBA TeMNepaTyphl cOOTBeTCTBeHHO 13 u 14);

JlaB/ieHHs1 Ha BBIXOJle DeryJHupyIOLIHX KnanmaHoB § W 6 (orGopHble
yerpoiictBa 15 u 16);

TeMNepaTyphl BOABI Ha BHIXOJ€ CMECHTEeJbHOro KoJulektopa 10
(oT60pHOE ycTpoiicTBO Temmepartyphl 16);

pacxoza BoAbl, MOCTyNalolleH uyepe3 KJaNnaHbl NMOJayd CeTeBOH H
noaMelunBaplieil BoAb (0T60OpHOE YCTPOHCTBO pacxoaa 4).

1.4. TENNJIOOGMEHHBIE ANNAPATDI

OTeyecTBeHHasl NMPOMBILIIIEHHOCTb BHITYCKaeT KaJopHdephl, KOTO-
pHe OTJHYAlOTCS KOHCTPYKTHBHBIMM M TENMJIOTHAPABJIHYECKHMH Xa-
PaKTepHCTHKAMH H B KOTOPHIX TpelOLIMM TellJIOHOCHTeJEeM SBJSITCA
neperperast BOAAa H nap, Hau6osee pacnpocTpaHeHHHMH SIBJSIOTCSA CJle-
AyIOllHe Da3HOBHIAHOCTH KaJOpHGepOoB.

1. Kanopudepbl co cTaJbHbIM NJACTHHYATHIM TENJIOOOMEHHHIM 3Jie-
MEHTOM, OJHOXOAOBble HJH MHOIOXOAOBHIE C HHUJHHIPHYECKHMH Tp)’6'
KaMH H C KODHIOPDHBIM HJIH 3MI3aroo0pa3HbHM NOPSAKOM HMX pacmoJio-
JKeHHss B TpyOHo#l pewerke tunos KBDB, K®C, K&b, KMC, KMB,
K3IIII, K4I1I1, K3BII, K4BII, KBCA-I1, KBBA-II.

2. Kanopudepsl co cTajibHbIM NJACTHHYATHIM TeNJIOOGMEHHBIM 2Jie-
MEHTOM, OJHOXOJOBBble HJIH MHOrOXOJOBble C NJOCKOOBAaJbHBIMH TPYG-
KaMH, PacloJIOXKeHHBIMH B OAMH psiX MO XOAy Bo3Ayxa, tuma CT]]
3009B, CTJ 3010B, KBB-II-O!.

3. Kanopudepsl co CTalbHbBIM MJIACTHHYATHIM TENJI0OGMEHHBIM 3Jie-
MEHTOM, OXHOXOLOBHE C LHJIHHADHYECKHMH TPYOKaMH, DacIoJIOXKeH-
HBIMH 3Mr3aroo6pasHHIM IOpPsiAKOM B TpyOHOH pemetke tHna K®CO,
K®BO.

4. Kanopudepn c GHMeTasJHUECKHM MAKETHBIM TeNJOOGMEeHHbIM
3JIeMeHTOM, OJHOXOJOBHE H MHOTOXOJOBHIE C IIHJIHHADHYECKHUMH TPyG-
KaMH, pacnoJIoXKeHHbHIMH 3Hr3aroo6pas3HbiM MOPSAKOM B TPyOHOH pe-
werke Thna KCK-3, KCK-4, KI13-CK, KI14-CK.

B KOHCTPYKTHBHOM OTHOIUEHHH KaJIOpH(ephl NpeACTaBJASIOT c06O0i
NyYOK UMJIMHADHYECKHX HJH IJIOCKOOBAa/JbHHX OpeGpeHHEIX TpPYGOK
onpejejeHHOH IJHHBE, QHKCHPOBAaHHBIX TPYOHBIMH pelleTKaMH, KOTO-
pble 3aKpHITH KpHUIKAMH H 00pasyloT B COBOKYNHOCTH BXOLHOH H
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= Ta6auuna |
Texuuuecxkas xapakTepHCTHKA Kadopudepos Tuna K$CO
Mogeas | Tosepx- Kupoe ceyenue, M Pasmeph, MM ;:
Pkano-” ﬂgll?c::a no no S ny i
p:s)':ga 3’ ’ BO3YyXY T‘ég;‘::!g' A A, A, A, b B, B, B, B é
K®CO-7 30,05 0,271 0,0122 860 300 G24 1100 722 760 782 630 200 | 123,1 6 6
K®CO-8 | 3528 | 0318 [ 00122 | 1010 | 1050 | 1080 | 1230 | 710 | 760 | 782 | 630 | 200 | 14000] 6 | 7
K®CO-9 41,89 0,375 0,0145 1010 1050 1080 1250 840 880 902 750 200 | 159,71 7 7
K®CO-10 48,22 0,431 0,0145 1160 1200 1230 1400 840 880 502 750 200 | 1783 7 9
K®CO-11 55,84 0,497 0,0168 1160 1200 1230 1420 970 1010 1032 870 200 | 206,0 8 9
Kosppuuuenr tennonepesanu ans kasopupepa tina KOCO (TensoHOCHTENb — Bopja): Kyp=16,38 (UP)D,BOI 0,122 Br/(m2.K).
ConpoTHB/AEHHE NPOXOAYy Bo3pyXa; AP e 3,29 (09)2,01 Ia,
Ta6anmna 2
TexHuuye ckafi XapakTepuCTHKA Kaiopudepos Tuna KOEQ
Mogens Ilosepx- XK neoe ceserne, u* Pasmepn!, MM b
Pano. " H::cg:a no no ] I1d I
pidep | sosayxy | Temaowo- [ 4 4 | 4| 4 | & B, , 5, l s o | 2]
K®BO-7 40,06 0,271 0,0163 860 900 624 1100 720 760 |
K® bO-8 47,04 0,318 0,0163 1010 1050 1080 1250 710 760 ;gg ggg 328 :?ﬁ%g g ?
KosO-y | 558 | 0375 | 00193 [ 1010 | 1080 | 1060 | 1250 | 42 880 | 902 | 750 | 240 | 065! 7 | 7
K®bO-1u 64,29 0,431 0,0193 1160 1200 1230 1400 842 880 902 750 240 230’2 7 9
K®BO-11 71,06 0,475 0,0213 1160 1200 1230 1420 926 1010 1032 870 240 25810 8 9

Kos¢duunenT Tennonepefau Ansl kanopudepos Tina KOBO (TenonocuTens — Boga): Ky = 14,72 (0p)0,517 ;0,133 Br/(u2-K)

ConpotueicHHe NPOXORY BO3AyXa: AP = 4,23 (vp)1:94 I1a,




RBIXOJHOH KOJIJIEKTOPH ¢ Tnarpy6KaMu Ajs NOJAYH TENJIOHOCHTENS.
OpebGperne TPyGOK BHINOJNHAETCS IJIOCKHMH HMJH TO(QpPHPOBaHHBIMH
ninactuHamd. Kanopudeps: cHaGxKeHbl THIOBBIMH CheMHBIMH LIHTKaMH,
¢ NOMOMIbIO KOTOPHIX OTHeJbHbIe KajopHdepbl COeAHHAIOTCS B TEIIO-
OTHAanulye NOBEPXHOCTH TpeOyeMbIX pa3MepoOB C IJIOTHBIM IIpHJera-

HHEM JAPYr K APYry, YTOGH yMEHBIIHJIHCH CBOGOAHBIE POIMYCKH XOJIOA-
HOTO BO3ZyXa.
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Puc. 7. O6muit Bua kanopudepo tunos K®BO u K®CO

B Hacrosiee BpeMsi B KaJopubepHBIX YCTaHOBKAaX WAXT HCHOJb-
3yloTcsl KanopHdephbl, TeXHHUECCKHE XaPaKTePHCTHKH KOTODHIX INpHBe-
JIeHH B Taba. 1—6, a obuine BUABI MOKa3aHb HA puc. 7—9.

1.5. BCIIOMOTATEJ/IbHOE TENNJIOMEXAHHYECKOE OBOPYAOBAHHE

BcnoMoraTenbHoe TemsoMexaHHYecKoe 0o60DyJOBaHHe B TEXHOJO-
THUeCcKO# cXeMe KaJopH(epHOH YCTaHOBKH obecrnedyuBaeT PeryJiHpoBa-
HHEe TENJIONPOHU3BOAHUTENBLHOCTH NyTeM H3MeHeHHs DacXOA0B HeproHo-
CHTeJlell, OTK/JIOUeHHe H MOJKJIOUeHHe K TelJIOBOH CETH, 3aIluTy OT
TEXHOJIOTHYECKH HeNONyCTHMBIX 3HaueHHH I[apaMeTpOB TIpeloulero
SHEProHOCHTeJIS, yJaBJHBaHHE H3 JHEPTOHOCHTENS B3BEIIEHHBIX dYac-
THI, YAalleHHe BO3AyXa M3 TPYOHOH cHCTeMHl Kajopudepos, 3alLUTY
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Ta6auua 3
Tex Huveckan xapakTepuctuka Kantophudepos tuma KBCA-M
Mogens Iozepx- JXKusoe cevenue, nt Pasmeps, :‘E- )

u HOMED H:ir?;::a no o § S §
Kajopugepa YO BO3TYXY Tgr}:;ygnnlg. A 4, A, A, A, B ﬂy E ; )
KBC6A-TIV3 11,40 0,1392 { 0,000870 578 551 650 5 430 180 32 56,21 6
KBC7A-ITY3 14,16 0,1720 | 0,000870 703 551 775 235 430 180 32 656 6
KBC8A-TIY3 16,92 | 0,2048 | 0,000870| 828 551 900 575 430 180 32 748 | 6
KBCYA-TTY3 19,56 0,2376 | 0,000870 953 551 1025 575 430 180 32 83,8 6
KBCI0A-TTY3 25,08 0,3033 | 0,000870( 1203 551 1275 575 430 180 32 102,2 6
KBC11A-T1¥Y3 72,0 0,8665 | 0,002316( 1703 1051 1770 1075 815 180 50 267,6 4
KBCI2A-TTY3 108,0 1,985 | 0,002474| 1703 1551 1770 1575 1315 180 50 411,0 | 4

KosddHUHEHT Tenaonepenauy ans Kanopudepos runa KBCA-II (temtorocHTenb — Boga): Ky = 29,88 (0p)0:32 w0 132 Br/(u?-K).
ConpoTHBJEHHE NMpPOXORy Bosfyxa: AP — 2,156 (09)1.52 MNa.

Texwnyeckas xapakTepHcTHKa Kadopugepos thna KBBA-II

Ta6aunka 4

o JKueoe ceqenne, m? Paamepn, MM z
Mogenb OBEpX- < ©
1 HoMEp H:?;C»::a no no 8 E g
xagopudepa w | soamyxy Tenoso- A ‘ A, l A, A, A, | B Ay 5 o &
KBB6A-NY3 15,14 | 0,1392 | 0,001160| 578 551 650 575 430 220 32 | 727 6
KBB7A-NY3 18,81 | 0,1720 | 0,001160| 703 551 775 575 430 220 32 | 840]| 6
KBBSA-NY3 22,44 | 02048 | 0,001160| 828 551 900 875 430 220 320 | 966 6
KBB9A-TIY3 26,0 0,2376 | 0,001160| 953 551 1025 575 430 220 32 [1091] 6
KBBI0A-ITY3 33,34 | 0,3034 | 0,001160]| 1203 551 1275 575 430 220 32 [133,7] 6
KBB11A-NY3 95,63 | 0,8665 | 0,003090( 1703 551 1770 1075 815 220 50 (3730 4
KBBI2A-TIY3 | 143,50 | 1,2985 | 0,004632| 1703 551 1770 1575 1394 220 65 (5580 4

Kosdduunent rennonepefadn aas xasopudepos tena KBBA-II (TennoHocutens — soga): Ky = 28,3 (0p)0:320w0: 13 Br/(u?-K).
ConpoTHBJACHHE ppoxony BORYXa: AP = 2,74 (Up)..l's.s, a,




TexHHuecKas xaparTepucTnka Kanopudepos tHna KCK3

Ta6anna B

Mosepx. | ’KHBOe ceuenne, n? Pasnepsl, MM £
Monear Hq;ouep noc-ri o Sm
KaJaopudepa arpesa, no o =8
" Mne“ Boar;;(;xy nggﬂn}g— A A, A, A, A, B ay g 2 z:
KCK3-6-02X/13 10,85 0,1135 | 0,000847 578 551 687 575 436 180 25 46,0 | +6
KCK3-7-02X/13 13,37 0,1395 | 0,000847 703 551 812 575 436 180 25 51,8 6
KCK3-8-02XJ13 15,89 0,1659 1| 0,000847 828 551 937 575 436 180 25 58,9 6
KCK3-9-02XJ13 18,41 0,1923 | 0,000847 953 551 1062 575 436 180 25 65,4 6
KCK3-10-02XJ13| 23,43 0,2451 | 0,000847 1203 551 1312 575 436 180 25 76,3 6
KCK3-11-02XJ13| 68,01 0,6988 | 0,001300 1703 1051 1774 1075 924 180 40 193,0 8
KCK3-12-02XJ13| 102,50 1,0469 | 0,001943| 1703 1551 1774 1676 1424 180 50 286,0 8

Kospnuuent rensonepefasn ana kanopupepos tana KCK3 (Tennonocutens — soga): Ky = 19,26 (vp)®:45540.14 Brymt.K).
ConporuseHHe MPOXOAY BO3Ayxa: AP = 1,58 (¢P)1.71 [la,
Ta6auma 6
Texnuueckas xapakTepucTHka KanopHdepor thnma KCK4

)Kusoe cey, , M? Paamepn, MM %
Mogens n@nomep H’?:Ce_r%x- e ) gg

KaJopHpepa 8
pudep narpesa, Bo::x(;rxy Tenzgﬂo- A A, A, Ai A, B ay s & g

CHTEeN10

KCK4-6-02XJ13 | 14,26 0,1135 | 0,001113 578 551 687 575 436 180 25 5,1 6
KCK4-7-02XJ13 17,57 0,130 0,001113 703 551 812 575 436 180 25 65,4 6
KCK4-8-02XJ13 20,88 0,1659 1 0,001113 828 551 937 575 436 180 25 73,8 6
KCK4-9-02XJ13 24,19 0,1923 }0,001113 953 551 1062 575 436 180 25 82,1 6
KCK4-10-02X/13)  30.82 | 0,2451 | 0,001113| 1203 551 1312 575 436 180 25 98| 6
KCK4-11-02XJ13| 90,04 0.6988 | 0,001707 1703 1051 1774 1075 910 180 40 251,0 8
KCK4-12-02XJ13| 136,02 1,0469 | 0,002580 1703 1551 1774 1575 1410 180 50 370,0 8

Kosdduuuent rensonepefadd Ans kanopugepos Tana KCK4 (TenmoHocntens — Boxa): Ky =159 (0§)0:5474 0,17 Brjut.K),

ConpoTuB/eHHEe NPOXOAY BO3AYXa: AP = |,88 (vp)l:73 Ia.
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KaJopugepoB OT 3aMep3aHus B HHX BOJH B aBapHAHHIX CHTYalHsX,
H3MeHeHHe HanpaB/eHUs U (GOPMHPOBaHHE CTPYKTYPH BO3JYLIHOTO
NOTOKa.

1.5.1. BcnomorareasHoe 000pyAoBaHHe BO3AYIUHOIO TPaKTa

BenoMoraTtenbHOe 06OpyAOBaHHe BO3AYHIHOTO TPaKTa COCTOHT H3
BeHTH/IALMOHHBIX PELIeTOK, MPHTOYHBIX KaMep H BXOAHBIX MPOEMOB,
ofecneynBalomux (GOPMHPOBAHHE CTPYKTYPH H HamnpabjieHHe BO3Jyll-

Puc. 10. BcnomorartenbHoe 060pynoBaHHe BO3LYWHOr0 TPakTa, paspaboTanHoe
MHCTUTYTOM Kaparanmaruipoiwaxr:

a — XKano3HAHKA ApocceNbHbLIl  DeryJHpyJOUWHA oOpram CMecHTEeNbHON Kamephl; 6 — nosopot-

Has 3acJOHKa BO3AYXOBOZAa KOMpa; & — NPOTHBOMNOXapHas JAfSfAa BEHTHASAUHORHOINO KaHaJja;

1 — BenoanuTeNbHbIE MEeXaHH3M; 2 — CTBOPKH; J-— TAra; 4 — MNOBOPOTHAf SacCJOHKa; § — Kop-
nyc BO3AyXOBOAa; 6 — GAOK; 7 — NPOTHBOMOXKapHasA JAARa; 8 — nebenaxH

HOTO II0TOKA, H3 BO3LYXOBOJAa AJA NOJXAaYH HarpeToro BO3AyXa B Komep,
IPOCCENbHBIX PEryJHPYIOUIHX KJalaHOB CMECHTENbHOH KaMeph, KOTO-
pHE M03BOJSIOT H3MEHSTh COOTHOLIEHHe HArpeToro U XOJIOAHOTO BO3Ay-
Xa, MOCTYNaloIlero B CMECHTEeJbHYI0 Kamepy, ApPOCCENbHOTO peryJ-
pymollero kJanasa BO3AyX0oBOJAa Kompa H MPOTHBOMOXKADHEIX JfAJ
B BEHTHJISIIHOHHOM KaHaJieé BMeCTe C 3JEeKTPONPHBOIOM.

Bce nepeuncinennoe o6opynoBaHue, 3a HCKNIOYEHHEM HCIONHHUTENb-
HBIX MEXaHH3MOB [IPOCCEJbHBIX KJaNaHOB H NPHBOJAA MPOTHBOMONKAp-
HBEIX JISiJl, H3rOTOBJASETCS HH/IAMBHAyaJbHO MO uYepTeXKaM MPOEKTHHIX
opraHusauuii. Ha puc. 10 nokasanbl o6uire BHAB BCIOMOraTeJbHOTO
0060pyOBaHHS BO3AYILHOIO TPaKTa, paspaboranHoro uHcTHTyTOM Ka-
paraHaarunpolaxT.
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1.5.2. BciomoratesbHoe 0GOpyAOBaHME THAPABIHYECKOTO TPaKTa

K BcnomorarteibHOMy 060OPYyAOBaHHIO FHADPABJIMYECKOrO TPaKTa OT-
HOCATCA: apMaTypa 3anopHas AJs BKJIIOUeHHs HJIH OTKJIOYEeHHs yCTa-
HOBKH OT TeIJIOBOH CeTH; apMaTypa NnpefOXpaHHTeJbHAas JJs 3alUTH
OT HEJONMYCTHMOrO JaBJIeHHs TpeIOlero 3HepPrOHOCHTeJd; apMarypa
peryjupyiomasi JAJsl HanpaBJeHHOrO H3MeHEeHHS pacXoja Tpelollero
3HEepProHOCHTEJIsI; BO3AYXOOTBOAYHKH Jisl YAaJleHHss BO3fyXa M3 TPyO-
HOH CHCTeMBl KaJIOPH(}EPOB; IPsA3eBHKH LJIsl OTAEJEHHSI OT HEProHOCH-
TeJisl TBEPAbIX BKJIIOUEeHHH BO H30e)XaHHe BBIXOJA M3 CTPOS apMaTyphi;
ob6paTHble KJaNaHbl, HCKJIKOYAOLKe NepeTOK BOJALI H3 NOAAIOLIEro Tpy-
601pOBOAA TeNJOBOH CeTH B O6pPaTHHIH NMPH OCTAHOBE CMECHTEJbHOTO
Hacoca; CMeCHTeJbHble HacoCH AJsi ofeclieueHHs HeNpephIBHOrO pe-
T'yJHPOBAaHHSI TeIJIONPOH3BOAUTENBHOCTH H 3allUTHl KaJjopHudepos oT
3aMep3aHHs B HHX BOJHI.

B Tta6a. 7 npuBejeHH llepeyeHb H OCHOBHble XaPaKTePHUCTHKH 3a-
MOpHOH M NPeNOXPAHHTEJbHOH apMaTyphl THAPaBJHYECKOro TpPakTa,
HCMONb3yeMol B KaJsopHGepHHX ycTaHoBKax. BriGop apmartyphl ocy-
HIECTBJAIOT B cooTBeTCTBHH ¢ Tpe6oBanussMu CHull 1-33—75 u CHull
1-36—73 ¢ yueToM BHIa 3HeproHOCHTeJss, pabOYKHX H MAKCHMaJbHBIX
3HaueHUH JaBiCHUS W TEMIePaTyphi, 2 TaKKe HEOGXOAMMOro AuameTpa
ycJoBHOro npoxofa. Ilpu BHGOpe npefoXpaHHTeJbHOrO KjanaHa H ero
HacTpoHKe HeO6XOAHMO YYHTHIBaThb pabodyee JaBJeHHe KaJopHQepoB:
P=0,8 u 1,2 MIla (a1a xajsopucepoB, H3TOTOBJEHHBIX COOTBETCTBEHHO
no I'OCT 7201—62 u 'OCT 7201—80).

Ha puc. 11 u 12 nokasaHbl KOHCTPYKUHH M CXeMBl IPOTOUHBIX H
aBTOMAaTHYECKHX BO3AYXOOTBOAYHKOB, a Ha PHC. |3 — rps3eBHKOB.
JlaHHBIe KOHCTPYKLHM H3rOTaBJIHBAIOTCS HHAWBHAYAJbHO IO paboOYHMM
[IPOEKTaM NPOEKTHHIX OpPraHH3alHil.

Perynupyiomune kjanaHsl B THAPaB/JHYECKOM TPaKTe HCHOJb3YIOTCH
B KaJopHu(depHbIX YCTaHOBKAX CO CMeCHTeJbHEIMH HacocaMmu AJs lleJe-
HampaBJeHHOI0 H3MEHEeHHSl Pacxoja CeTeBOil M IOAMEIUHBAEeMON BOJHI,
NOCTYNAKIIKHX B KaJophudeph INpH H3MeHeHHH TeMIlepaTypel aTMo-
cthepHoro Bozayxa. CepHilHO BHIIYCKaeMble peryJHpyIOliHe KjanaHbl
aTTeCTYIOTCS MO yAeJAbHONH NPONYCKHON CNOCOGHOCTH, KOTOpas ABASETCS
OCHOBHOH THApAaBJIHYeCKOH XapaKTepHCTHKOH KJiallaHa H KOJMYeCTBEH-
HO ompefessieT 0ObEMHBI PAacXOA XHUAKOCTH ¢ MJOTHOCTBIO 1 r/cm®
Jyepe3 KJamnaH NpH NOJHOM OTKPHITHH 3aTBOpa H nepenaje AaBJeHHS
Ha Hem 9,81-10—2 MIla. 3aBHCHMOCTL NPONYCKHOH CIOCOGHOCTH OT
nepeMellleHusi 3aTBOPa Ha3bIBaeTCS NPONYCKHOH XapaKTepHCTHKOH. Pe-
TyJHUpyIOlllie KJanaHbl MOTYT MOCTaBJSATBCS C JHHEHHOH HJIH paBHO-
NpPOLeHTHOH NPONYCKHOH xapakrepHcTHKOH. I1pu auHefiHOl XapakTepu-
CTHKe NpHpauleHMe MPOMYCKHOH CNOCOGHOCTH MPONOPLHOHAJBHO mie-
peMellieHHI0O 3aTBOPAa, a NPH PABHOIPOLEHTHOH — NPONOPLHOHAIBHO
TeKylieMy 3HaYeHHIO PacXoja.

Pacxonnast xapakTepHCTHKA DeryJIMpYIOLLEro KJamnaHa onpejeJser
3aBHCHMOCTb Dacxoja SHEPrOHOCHTeNs OT NepeMellleHHs ero 3aTBopa
B pabouyHX YCJOBHAX H 3HaueHHe KoaddHUHEHTa NepelayH KJjamnaHa,
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Ta6aguna 7

3anopras m npegoXpaHMTeJbHAS apMaTypa

Ilpegens- v .
Ycnonnoe | HO Romye- | CUES
Apmarypa Mudp ‘}fmeﬁ}'ﬁ, paGowan | TPOXOR NMpusox
¥ temnepa- | Ay MM
TYpa, °C
Bentnan sanopunit, Myd- | 1548n2 1,5 225 15—80 Pyuroi
TOBHIA, YYTYHHBIH 15ku18nl 1,6 225 15—50 »
15ky18n2 1.6 225 15—50 »
BenTtnan 3anopHueidl, | 154902 1,6 225 25—50 »
¢nannesnllt, YyryHnbi 154146p 1,6 225 65—200 »
15ku16m 2,5 225 32—80 »
15ku166p 2,5 225 32—80 »
Bentuab 3anopHBIR, | 15¢22HK 4,0 425 40—200 >
taanuesnii, craldbHoi
Bentuab 3anopuuift, npsi- | 15¢58ux« 1,6 425 25—150 »
MOTOYHBII, (nanueBblil,
CTaJibHOR
Bentunb  3anopHmifi, c| 15¢922nx 4,0 425 50—200 | 3aexrpo-
SJIEKTPONpUBOZIOM,  (aH- ABHTaTEJb:
UeBHH, CTaNbHOM Hbli
Bentunp 3amopubiit, c| 15kc776p 1,6 150 25 Marsutaut.
SNEKTPOMAaTHUTHBIM TIPHBO- 1,6 150 50 »
JoM, naHueBLIf 0,6 150 65 »
3amsuxka napannenb- | 30u6Gp 1,0 225 50—400 Pyunoii
Hasi, YyTyHHas
To xe 30u66p 1,0 295 50—400 »
3amBukKa  KiaHHOBas, | 31ufnxk 1,0 225 50—150 »
4yryHHas
3apuxkka  napananenb- | 30u9066p 1,0 225 |100—400 | 3mexrpo-
Hasf, yyrvHHas, C 9JeKTpo- ABUTaTENb-
TIPHBOAOM HBIH
3anBHKKa KiauroBas, | 314906mHxK 1,0 225 |100—150 To xe
9yryHHasi, € 3JeKTpompH-
BOZIOM
3axBuKKa K/AuHOBaf, | 30c997ux 2,5 300 |100—250 »
CTajbHaf, C 3JMEKTPOIpH-
BOLOM
Kananan npefoxpanu- | 17436p1 1,6 225 25—50 Onno-
TeJbHuIH, (JaHUeBLIH, uy- PHINaIKHBLIY
ryHHbIH 17456p 1,6 225 80—125 Obyx-
phluakHeft
Knanan npenoxpaHu- | 17¢3ux 2,5 425 50—80 Oxwo-
TeJbHbll, CTaJbHOH PHUAXKHH
17chuxk 2,5 425 80—125 IByx-
pHYa>KHbift
Kananan o6pathbiii, puan- | 16u66p 1,6 225 65—150 —
UeBHH, YyTyHHBIH 1646n 1,6 225 65—150
Kaanau obpatasit, dpaan- | 16¢13ux 40 425 40—200 —
UeBhlii, CTaabHOH
Kaanan o6patHeii, dpar- | 194166p 1,6 225 | 50—150
UeBHlil, UyTyHHHI 194166p 10 225 [200—300 —
Knanau obpatuufi, pnas- | 19c17ux 4,0 425 50—600 —

1eBhlil, CTaAbHOMH
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HCTIONB3YEMOTO KaK PeryaHpyollkfi Opran B CHCTEME aBTOMaTHYeCKOro
peryaupoBanus. B o6wem ciyyae pacxoaHas XapaKTEPHCTHKA 3aBHCHT
KaK OT NMpONyCKHON XapaKTePHCTHKH KJjamaHa, TaK H OT THIApaBiude-
CKOTO CONPOTHBICHHSA CETH, B KOTOPYIO KJanaH BKJIOUaercs B8 paboyux

yCHOBHAX.
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Puc. 11. KOHCTpYKIKH H CXEMbl NPOTOYHHX BO3LYXOOTBOAYHKOB
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Bri6paTh KOHKpETHHE THNOPZ3MepPH Pery/uMpyIolMX KJIamnaHoB AJs
ASMeHEeHHs pacxoja ceTeBOH H NOJAMENIHBAEMOH BOIK B KaJIOpH(EPHHIX
YCTaHOBKaX CO CMECHTEJbHHMH HAaCOCAMH MOXHO TOJIbKO Ha OCHOBE
THAPABIHUECKOr0 H TEMJOBOIO PacueToB KajopHGbepHOH YyCTaHOBKH
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Puc. 12. Koucrpykuun (a — A. B. Xaynosa; 6 — BHUHIC) u cxemm aBTroMatHye-
CKHX BO3AYXOOTBOIXUHKOB:
! — xnanan; 2 — KOpHyc; 3 — NONNABOK; 4 — ynop
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Puc. 13. Koncrpykuun (a — CaHTEXMOHTaXnpoekr; 6 —c cetkoii B Kopmyce)
H CX€MBI IPA3EBHKOB

I MaKCHUMAaJbHOH M MHHMMAaJbHOH Harpysok. B Ta6a. 8 npuBeaeHn
OCHOBHBIE XaPaKTEPHCTHKH CEPHHHBIX PEryJNUPYIONIHX KJaNaHoB, MpPH-
FOIHBIX AJS HCIOJb30BAaHHA B KaJOpH@PePHHX YCTaHOBKaX.

27



Ta6aunna 8.

TexuuuecKHe XapaKTePHCTHKH PEryJHpYIOWMX KAanaHOB

Han6onbiee Maomans Honyct umast Ycnosnas
ROTyCTHMOE Ycnosuuit YCJIOBHOrO pa6ouas nponyckuas
Kananay padoqeeP npoxox Ay | npoxoga Fy, | remneparypa | cnocoGuocts
)laBnhe‘I}!liae v, MM | MM T, °C Kay, wi/c
6¢-7-2 2,5 100 0,007 300 0,0686
6c.7-3 2,5 100 0,005 300 0,049
6¢-7-4 2,5 150 0,014 300 0,1372
6¢-7-5 6,4 150 0,083 300 0,08134
8c-7-1 6,4 50 0,0018 300 0,01764
9¢-3-3-4 42,5 50 0,00029 425 0,002347
B-423-31 10 65 0,00065 230 0,00637
B-423-32 10 65 0,00125 230 0,01225
B-627-(4) 38 50 0,00038 280 0,003724
B-627-(5) 38 50 0,00062 280 0,006076
25493 1 1K 1,6 40 0,001158 300 0,01111
25493 1 Hx 1,6 50 0,001824 300 0,0175
254931 1K 1,6 80 0,004633 300 0,0444

CMecuTebHHeE HAacOCH YCTaHABJHBAIOT B MOMELIEHHH Kajopudep-
HOM YCTaHOBKH H HCIIOJIb3YIOT K3aK CPeACTBO, BO-NEpBHIX, peryJ/upoBa-
HHSl TEMJIONPOH3BOAHTENBHOCTH NpPH HM3MEHEHHM HAarpy3KH B IIOJTHOM
JHana3oHe M, BO-BTOPHX, 3aIUHTH OT 3aMep3aHHs BOAB B KaJIOpPH-

¢depax.

B kayecTBe CMECHTEJbHHX B KaJOPHPEpPHBIX YCTAaHOBOK MOrYT
NPUMEHATHCS TOJNLKO CePHAHHE ropsYeBOAHBIE HACOCHI.

Ta6auua 9

TexunueckHe XapaKTepHCTHKH TIoOpRYeBOXHBIX HACOCOB
(Temnepatypa paGouefi cpeant no 105 °C)

Tuamerp AnexTpoaBHTaTeNb
Hacoc I'lop.aqa,_4 nﬁ%ﬂﬂi“na e(a:::c?o uacrora
m#/c . 10 P, . 10_.3 THO MOU;E?[CTEM Bpacl:.l—eiiuil'
K8/18 16—-39 200—140 128 AOQJI2-21-2 1,5 47,67
K20/30 28—83 340—235 162 AQJ12-32-2 4 48,0
K20/18 30—61 205—170 129 AQJI12-22-2 2,2 47,67
K45/55 83—167 600—420 218 AQ2.62-2 17 48,33
K45/30 83—167 330—250 168 A02-42-2 7.5 48,5
K90/85 | 194—390 930—590 272 AQ2-82-2 55 48,7
K90/55 150—306 600—470 218 AQ2.72.2 22 48,33
K90/35 189—334 360-—-265 174 AQ2-62-2 17 48,33
K90/20 166—278 250—185 148 AO2-42-2 7.5 48,5
K160/30{ 305—-665 350—235 328 AO2-72-4 30 24,25
K160/20] 305—500 225—160 264 AO2-61-4 13 24,17
K290/20! 560—350 320—245 315 A02-81-4 40 24,25
K290/18] 560—1005 | 205—120 268 AO2-71-4 22 24,25

B Tabs. 9 npuBeleHbH THNLI H OCHOBHBlE XapaKTepPHCTUKH ropsye-
BOZHBIX HAaCOCOB, NPHIOAHBIX JJIs MPHMeHEHHs B KajopH(epHbIX yCra-

HOBKaX.
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1.6. TEPMETU3ALUSA YCTbSl CTBOJIA U HALAIMAXTHOIO 3OAHUA

OnHOil M3 NPHYHH HeyJOBJETBOPHTEJbHOH PabOTH LIAXTHBIX KaJo-
pudepuux ycranoBok (KY) sBasercs HefocTaTOYHasi repMeTHUHOCTb
yCTbs BO3AYXONOJAAIOLLEro CTBOJIa H HajallaxTHoro sfanus. Ilpn nemo-
CTAaTOYHOM repMETHYHOCTH HMEIOT MeCTO 6OJblIHe NMOACOCH HapYyXHOro
Bo3fyxa (ao 50—60 % ot o6uwero pacxojga Bo3ayxa), Koropne o6y-
CJIOBJHMBAIOT Pe3KOe yMeHblleHue NOAAaYH Tensa B CTBOJI.

Inst yMeHblleHHS] TNOACOCOB BO3lyXa H oOecledeHHs] HOPMaJbHOK
paboru maxtHoii KY npeaycmaTpuBaeTcss psjd CTPOHTEJbHHX H KOH-
CTPYKTHBHO-TEXHOJIOTHYECKHX MEepPONDHATHHA.

HapmwaxtHoe 3maHHe BO3AYXONOAAIOIEr0 CTBOJA MHOJXHO OHTbH
cHa0XXeHO 1IJIIO30BLIMH KaMepPaMH C repMeTHYeCKHMH ABepsMH. Hanau-
YyHe LIJI030BHIX Kamep ofecneynBaeT MOCTOSIHHYIO FepMETHYHOCTb Haj-
IIAXTHOTO 3XaHHsI BO BpeMs Olepauui M0 oOMeHy BaroHeTOK.

JIBeps B repMeTHYECKHX ILJII03aX AOJIKHB GbITh aBTOMAaTH3HPOBaHbL
RJIH c6JOKHPOBAHH TaK, YTOObH OTKPLIBAHHE MJH 3aKphiBaHHe HX Npo-
HCXOJHJO mnonepeMeHHO. OcHOBHBle rabapuUTHbie pa3Mephl ABeped U
BOPOT, peKOMeHAyeMble IJIsl LILJTIO30B ¥ HAAUWAXTHBIX 3JaHHH, NPHHH-
MaloTcs C y4eTOM BO3MOXKHOCTH YCTaHOBKH YHH(HUHDOBAHHBIX KieTeil.
KpoMe aBTOMaTH3HpOBaHHBIX IBepeli B LIJI03aX, Yepe3 KOTOpHie OCy-
LieCTBJsACTCS JABHJKEHHe BaroHeTOK, HeoO6XOQHMO NpelyCMaTpPHBAThL
crneuHaJbHble JBepH AJsl NpoxoAa mojei. Baaromaps mo030BHIM Ka-
MepaM BO3MOXKHO TaKiKe IIONYTHOe BO3AYLIHOe OTONJIEHHe HaAlaxT-
HOro 3JaHHA 4YacTbl0 BO3AyXa, NMOAOTrpeToro B KaJopudepHOH ycTa-
HOBKe.

Jlpyrum MeponpusiTieM, o6ecneuHBaiOLIHM HOPMalibHyl0 paboty
WaXTHOH KaJlopH(epHOH YCTAHOBKH, SIBAAETCS TePMETH3auHs YCTbs
CTBOJIa H OTOIJIEHHe HAaAUWAXTHOrO 3AAaHHS C IOMOIIBI0 BO3AYLIHO-
TeIJIOBBIX 3aBec. [/ 9TOr0 CTEHKH KOIpa Mo BCed BHICOTe OrpaxAaloT
CIJIOIIHOH repMeTHYHON OOIIHBKOM, a Ha ypOBHe NMOAKONPOBOH paMbl
BCE 3a30Pbl TEPMETH3HPYIOT M OCTABJSIOT NPOeMH /Sl NPOXOJAa KJETH.
B ycrtbe cTBoJ1a Bce 32a30pH MexAy NOAKONPOBOH PaMOH M Kpenbio ne-
PeKpHLIBAIOT Kese300€eTOHHOM IJIMTKOA, a 3a30pH BHYTPU Komnpa —
MeTaJJ/IHyeCKHMH JHcTaMi. Ilpoem cTaHKa Kompa OrpaxnaloT OT NpH-
€MHOH NJIOUaJKH TepMeTHYHOH JABepbl0 TIHJIBOTHHHOro THna. [IBepH
nepeaBHraloTCs BBePX-BHH3 110 HanpaBJ/sIOIIKM pefbcaM. IIpu noaxone
KJeTH K NPHEMHOM NJolajke ee BepXHfs paMa 3ajJeBaeT 3a IVIAHKH,
NpHKpPeNJeHHble K JABepAM, H noaHuMaeT uX. [IpM IBUKeHHAH KileTH
BHH3 [Bepb ONycKaeTcsl Ha MArKHe pe3HHOBble MOAYIIKH.

B umessix yMeHblIeHHs NMOACOCOB BO3AyXa HeoOXOAMMa TaKXe rep-
MeTH3alHus NPAaKTHYeCKH BCeX 3JIeMeHTOB H Y3J/I0B HalllaXTHOro 3ja-
HHA (bYHAAMEHTHl, CTEHBl, NEPEKPHITHS H MNp.).

2. CACTEMA TEXHUYECKOT'O OBCJY)XUBAHUA U
PEMOHTA KAJIOPUPEPHbIX YCTAHOBOK

D¢ deKTHBHOE HCIOMb30BaHHE KAJOPH(EPHBIX YCTAHOBOK CTAHOBHY-

Csl HeBO3MOXKHHIM 6Ge€3 CO3laHHs M BHEAPEHHS CHCTeMBl TEXHHYECKOro
0o6C/yKUBaHUS M PEMOHTA, YUHTbIBalOlleHd ChneuHpHKYy TeXHONOTHH
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Harpesa BO3JyXa B KaJjOpH(EPHHIX YCTAHOBKAaX BO31YXONORAIOINHX
CTBOJIOB H HCTOYUHHKOB TeNJOCHaOXXeHus 1axT. B ocHOBe CHCTEMH Tex-
BHueckoro o6CJHy>XKHBaHHSI H PEMOHTa KaJlopu(depHHX YCTaHOBOK Jie-
}KaT 6a3oBble NOHSTHS CHCTEM TEXHHYECKOTo 0OC/YXKHBaHHSA U PEMOHTA
TeXHHKH, perjamentdpoBaHHux 'OCT 18322—78, ananus pabortocmno-
co6HOCcTH M 3(deKTHBHOCTH 3KCIJIyaTallMH KaJopH(epHLIX YCTaHOBOK
B KaparanguHckoM O6acceliHe, MeTOAB H CpeACTBa MaTeMaTHYeCKOH
TEOPHH HaJeXKHOCTH [8] M MaTeMATHYECKOH TeODHH TeXHHYECKOH IH-
arsoctuku [9].

1. CucreMa TexHHYecKoro oOCJAyKHBAHMSI M peMOHTa Kaaopudep-
HOHl yCTaHOBKH — COBOKYNHOCTb B3aHMOCBSI3aHHBIX CpPEACTB, JOKY-
MEHTAIlMH TEeXHUUYECKOro OOCJYXXHBaHHA H DPEMOHTa, HCIOJHHUTEJeH,
HeOOXOAHMHBIX Jsi NMOAAEDPKAHHS H BOCCTAHOBJIEHHS KauecTBa TEXHO-
Jioruyeckoro o60pynoBaHHsi KaJopHdepHO# yCTaHOBKH H obecredeHHs
ee (PYHKIHOHMDOBAHHS C 3aJaHHHIMH 3HAUEHHUSIMH TEXHHKO-3KOHOMM-
49eCKHX MOKa3aTeJlel.

2. Texuuueckoe oO6csyXKHBaHHe KaJopH(epPHOH YCTaHOBKH — KOM-
nJeKc, onepauufi (pabGoT) no nozlepXKaHHWw pPabOTOCNIOCOOHOCTH HJIH
HCIIPABHOCTH TEeXHOJOIHYECKOTO OOOpPYyAOBaHHSA KajopudepHo# ycTa-
HOBKH H o0eClieueHHIO ee (DyHKIHOHHPOBAHHS C 3aJaHHBHIMH 3HaYeHHsi-
MH TEeXHHUKO-3KOHOMHUECKHX NOKa3aTeJed.

3. PeMOHT KaJjiopudepHOH ycTaHOBKM—KOMIJIEKC onepanuft (pa6or)
110 BOCCTAHOBJIEHHIO MCIPABHOCTH HJH PaGoTOCNOCOOGHOCTH TEXHOJIOTH-
4eCKoro oGOpPYAOBaHHA H BOCCTAHOBJIEHHS pecypcoB o60pyloBaHHS
HJH ero COCTaBHEIX 4acTeil.

4. CpeiacTBa TexXHHuYECKOro OOCHYKHBaHHSI H PEMOHTAa — TEXHOJIO-
rHYeCKOe OCHalleHHe H COODYKEHHs, NpeliHa3HadyeHHble JJIs1 BLINOJIHE-
HHS onepaudil TeXHHYECKOro OOCJYXKHBAHHS M PEMOHTa.

5. Metox TexHHYeCKOTO OGCJYKHBAaHHS H PEMOHTa KaJOpH(pepHOH
YCTaHOBKH — COBOKYIIHOCTb T€XHOJIOTHUECKHX H OPraHH3allHOHHBIX Npa-
BHJI BLINOJHEHHS Olepaluii TeXHHYeCKOro O6GCJYy>XHBaHHS M PEMOHTA.

6. MeTox TeXHHYeCKOro OOCJYXKHBAHHSI SKCIJIYaTalHOHHBIM Nepco-
HaJIOM KaJlopHdepHOit yCTaHOBKM — BbINOJHEHHe TeXHHdeckoro obcJy-
*KHBaHHS NePCOHAJIOM 3HEProMeXaHHyecKOH ciyKObl INaXTH.

7. MeTOL TeXHHYECKOTO OOCHY>XMBaHHA KaJopH(epHON YCTaHOBKH
crenyanu3MpoOBaHHON OpPraHH3alHeli — BHIOJHEHHE TeXHHYECKOro o6-
C/NyXKHBaHUSl MEPCOHAJOM MOHTAXHO-HAJaJOYHBIX YNpaBJeHHH Mpo-
U3BOACTBEHHHX O0ObeJUHEHH Mo J06HYe YyrJsl.

8. PeMonTHO-Hanalo4YHble pabOTH TEXHHYECKOTO OOCJYKHBAHHSA —
ofecrieyeHHe BOCCTAHOBJIEHHSI HCNIPABHOCTH TeXHOJIOFHUECKOro o6opy-
JIOBaHHSl H H3MeHeHHe (aKTHYeCKHX NOKasaresiell KauecTBa TeXHOJIO-
THYECKOH cXeMbl B HaNpaBJIeHHH AOCTHXKEHHS AOMYCTHMHX 3HAaueHHH,
NpelyCMOTPEHHBIX TeXHHUYeCKHMH TpPeOGOBaHHSIMH.

9. TexHuuyeckasi JHarHOCTHKAa KaJopH(pepHOH yCTAHOBKH — BEINOJI-
HeHHe COBOKYMHOCTH paboOT B LeJsiX ONpeAeNeHHsI TEXHHUYECKOro COCTO-
SIHMSL T€XHOJIOTMYECKO# CXeMH, KOMIOHOBKH TeXHOJIOrHieckoro obopy-
JOBaHHA ¥ annapaType aBTOMAaTHYE€CKOrO YNpaBJieHHS.

10. Hananka KanopudepHoOit yCTaHOBKH — BhINIOJIHeHHe paboT, obe-
CMeyHBalolXx TpebyeMoe COOTBETCTBHE MeX1y (aKTHUYECKHMH H
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IONYCTHMbIMH [OKa3aTeNsIMH KadeCTBa TeXHOJOTHYECKON cXeMbl KaJjo-
pudepHOil yCTAHOBKH, NpelyCMOTPEHHHIMH TeXHHYeCKHMH TpeGoBa-
HHSIMH.

11. TexHosorHsi TeXHHYeCKOro 06cay KuBaHus KaJopHdepHOR ycTa-
HOBKH -— COBOKYNHOCTb paGOT, HeOOXOJAHMBIX H MAOCTaTOYHHIX AJIst
JNOCTHXKEHHs 1eJiell HaJlaJKH, a TaKXKe NpaBHJIa ¥ NOPANOK MX BHMOJ-
HeHHS.

12. CucteMa TexHHYeCKOro oOOCJyXHUBaHHS KaJopHdepHONt ycTa-
HOBKH — COBOKYTIHOCTh paGOT TEXHHYECKOro OOGCHYXKHBAaHHS H COBOKYIM-
HOCTb CPEACTB HX OPraHH3alHOHHOTO, TEXHOJIOIHYECKOr0, TEXHHYECKOrO,
HODMAaTHBHOIO M HHCTPYKTHBHO-METOJHYECKOTO 0GecrneueHHus.

2.1, CACTEMA TEXHHMYECKOI'O OBCJIY)KHBAHHA.

Lleap TexHudeckoro o6Cay:KHBAaHHsSI KaJlOpHGEPHOH YCTAHOBKH 3a-
KJiouaercs B obecrieyeHUH H NORJepXKAHHH ee OezonacHoro U pabo-
TOCANOCO6HOTO (YHKHHOHHPOBAHHsI C JONMYCTHMBIM 3HaueHHeM NOKa3a-
TeJlell KayecTBa TeXHOJOruueckoi cxemol. CucteMa TeXHHYECKOro 00-
CJAYXXHBaHHUs KaJopH(epHOH YCTAHOBKH SBJSETCS uacTblo oOueil
CHCTEMBl TEXHHUYeCKOro OG6CNyXHBaHHf OODBEKTOB TeNJOCHa6xKeHHus
IWAXT H AOJKHA OTBeYaTb CAEAYIOLIUM TpeGOBaHHAM.

B cooTBeTcTBHH €O CJIOXHBUIHMHUCA B YroJbHBX OacceilHax opraHu-
32IHOHHBIMH (OPMAMH TEXHHYECKOro OOCJYKHBaHHS TEXHOJIOTHYECKO-
ro o6opyJdoBaHHs WAaxXT AJNS KaJopuepHBIX YCTAHOBOK BO3AYyXOINO-
JalOIIKX CTBOJIOB Liesiecoo6pa3Hbl ABa BHAA OOCJHYIKHBaHHS: NEPHOAH-
YeCKoe M TeXHHYECKOe C MePUOAHYECKHM KOHTPOJIEM.

INepuonuyeckoe TeXHHYECKOE OGCJYXKHUBAHHE AOJKHO BHINOJHATHCS
B TEUEHHE OTOIHUTENbLHOrO Ce30Ha Hepe3 HHTepBaJbl BPeMeHH, YCTAHOB-
JIeHHble B 3KCIJyaTallHOHHOH JOKyMEeHTAallUH Ha OTAesbHble BHAH TeX-
HOJIOTHYECKOTr0 O0OPYAOBaHHs, a TaKXKe B JIETHHA MEPHOJ npH NMOArO-
TOBKe KaJOpH(epHOA YCTAHOBKH K HCIOJB30BAHHIO B OTOIHTEJILHOM
cesoHe. [lepHoanyecKkoe TexHHUECKOe 06CJYyXKHBAaHHE BHINOJHAETCS, KaK
NpaBHJIO, CHJIaMH 5HeproMeXaHH4ecKoH cJy»KOBl IIaXTHI.

Texunyeckoe o6C/ayXKHBaHHE C [T€PHOJHYECKHM KOHTPOJIEM JOJNKHO
BHIMIOJIHATbCA B KaxkIble TPH roja H ob6ecledyHBaTh ONpeleseHHe TeX-
HHYECKOro COCTOSIHHSI TeXHOJOrHYecKOH cXeMbl KajopHdepHoO# ycTa-
HOBKH ¥ 3(p¢heKTHBHOe BhINOJHeHHe 00beMa HeOGXOAHMHIX PEMOHTHO-
HaJaJ0yHbIX pabor.

Texnuueckoe oOcayxKHBaHHe C NEePHOAHYECKHM KOHTPOJIEM BHINOJ-
HsieTCs OOBIYHO CHJAMH ClellHaJH3HPOBAHHOTO MOHTAaXXHO-Ha/JaA04yHOro
ynpaBJieHus.

KanopugepHass yctaHoBka — OAHH H3 OOBEKTOB CHCTEMBHl TeMNJO-
cHab»KeHHs WAaXTHl H NMO3TOMY ee TeXHHUYecKoe OOCJyKHBaHHe AOJKHO
BBINOJIHATHCS B TeXHQJOrH4eCKOM H OPraHHM3allHOHHOM COOTBETCTBHH
C mpoueccaMH TeXHHYeCKCro oOcC/y:KHBaHHs HCTOUHHKA TeNJocHa(xe-
HHSl H TeNJIOBOH CeTH.

O6bekTaMH TeXHHYeCKOro o6Cay>KHBaHHS KaJophudepHOH YyCTaHOB-
KH ABJSAIOTCA: KaJopHdeprl, pacnpelesuTe/bHast TelJoBasi ceTb BHYT-
pH nOMellleHHss KajJopH(epHOH YCTAaHOBKH, CMeCHTeJbHHE HacoCHl,
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3anopHasi, NpelOXpaHHTeJNbHAss H peryJHpyOllas apMartypa, CMecH-
TeJbHas KaMepa C IPOCCEJBHBHIMH KJalaHAaMH, NPOeMbl BO3AYIIHOTO
TPaKTa ¢ Xajio3uAHBIMH pelleTKaMH, BO3yXOBOJ KONpa BMeECTe C €ro
ApOCCeNbHBIM KJlaflaHOM, MPOTHBONOXKAPHAs JIfA[a, CTPOHTeJbHHE KOH-
CTPYKUHH H CpPelCTBa IepMeTH3alUMH KONpa H HaALIAaXTHOrO 3LaHHS,
TEXHOJIOTHUECKasi CXeMa KaJopH(pepHOR yCTaHOBKH B LieJIOM, ammnapa-
Typa 3JeKTPOCHAaGXKeHHs H aBTOMATH3HPOBAHHOTO yNpaBJICHHS.

B 3aBHCHMOCTH OT CTPYKTYPHHIX H OpraHM3alHOHHBIX O0CcOGeHHOCTel
IHEProMeXaHUYeCKOR CayXKOb KOHKPEeTHOTO yroJjibHoro GacceiiHa BO3-
MOXKHO TeXHHYeCKOe OGCJyXHBaHHe KaJOpH(pepHbIX YCTaHOBOK Imep-
COHAJIOM 3HEProMeXaHHYeCKOH CJyKOBl MIaXThl HJH CleLHaJH3HpPO-
BaHHOTO MOHTAXHO-HaJafOYHOrO yIpaBJeHHS.

Pe3ynbTaThl TeXHHUECKOro OOC/YXKHBAHHSI C NEePHOAMYECKHM KOH-
TpPOJIEM [OJXKHH OTPaXaThCsl B OTYETHO-TEXHHUECKHX JOKYMEHTax
YCTaHOBJIEHHOro (opMata M COJEPIKAHHUSA, YTBEPXKAAEMHX TJIaBHHM
MEeXaHHKOM NPOH3BOACTBEHHOI0 OG'beAHHEHHS NPH TeXHHYECKOM 06CJy-
JKHBaHHH CHEeNHaJH3HPOBAaHHON OpraHM3alHed WJIH TJIaBHBIM MeXaHH-
KOM HIaXThl IPH OGCJYXKHBaHHH NMEPCOHAJOM ILAXTHI.

IIpou3BOACTBEeHHBIH NEPCOHAJ, BHINOJHSAIOIMMHA paboTH NO TeXHH-
YeCKOMY OGCJyKHBaHHIO, NOJKEeH OHTb 3HaKOM ¢ «lIpaBuilaMH TeXHH-
9eCKOR SKCIJyaTalliy TelJIOKCNONDb3YIOMHX YCTAHOBOK ¥ TeMJOBHIX
cereli», «[IpaBunamMu TeXHHKH 6€30NMaCHOCTH INPH KCIIyaTalUH TeNJo-
HCTOJb3YIOUIHX YCTAHOBOK H TEIUIOBHX cetefi», «IIpaBunamMu Geso-
MacCHOCTH B YroJIbHEIX M CAaHUEBHIX waxTax», «[IpaBunamu ycrpoiictea
3JIEKTPOYCTAHOBOK».

PaGoTel TexHHYeCKOro 06CayKHBaHHSA C MEPHOJHYECKHM KOHTPOJEM
JOJIZKHBI BHITIOJIHATBCSA MOCJe MOHTAaXa CTPOSUIUXCH, JUOO PEKOHCTPY-
HPyeMBbIX YCTAaHOBOK, a TaKXe Ha BceX AeHCTBYIOIUHX YCTaHOBKAax IO
YTBEPKAEHHOMY NPOH3BOACTBEHHHM OObellHHEHHEM IJIaHY TeXHHYECKO-
ro 06CJayKHBaHHUS.

Hananky annapatypbl 3eKTPOCHaOXKeHHSI H aBTOMAaTH3HPOBAHHOTO
ynpaBJeHHs CJelyeT HauHHATb MOcJe 3aBepuUieHHs HaJafKH TeXHOJIO-
THYECKOM CXeMbl KaJopH(}epHO# YCTaHOBKH H NPOJOJXKATbH KaK Haslaj-
Ky CHCTeMBl aBTOMATHYECKOTO YNpaBJeHHs, COCTosileil H3 o6beKTa
yUupaBJeHHS H annapaTyphl YNpaBJleHHs.

TexHnueckoe 06¢cayXHBaHHe C MEPHOJHYECKHM KOHTPOJIEM AJIS TeX-
HOJIOTHYECKOH YacTH KaJopH(epHEIX YCTaHOBOK JOJIKHO MpeAyCMaTpH-
BaTb cJelyioliHe BHAbB pPaboT: MOATOTOBHTEJbHHE, N0 TEXHHYECKOM
JMarioCTHKe BO3JAYLIHOTO TPAKTA M TEXHOJOTHYECKOM CXeMbl, PEMOHT-
HO-HaJlaJIouHble, 10 PEKOHCTPYKIUHH, 3aKHOUHTeNbHEE. PaGoOTH IO Tex-
HHYECKOH NHMarHOCTHKe, PEMOHTHO-HaJalo4yHble, NMOATOTOBHTEJbHBIE H
3aKJ/10YHTe/NbHEE BHIIOJHAIOT NOC/Te MOHTaXa CTPOSIIIHXCS HJIH PEKOH-
LTPYKUHH JeHCTBYIOUIHX YCTAHOBOK H JJISL BCeX AEHCTBYIOLIMX YCTaHO-
BOK B COOTBETCTBHH C YCTAHOBJIEHHOH MEPHOAHYHOCTLIO H MJIAHOM TEXHH-
4eCKOro OoOCJyXHBAaHHf, YTBEPXKAAaeMblM 3JHePrOMeXaHHYeCcKO#H CayxX-
60# NpOU3BOACTBEHHOr0 O6bEIHHEHHS.

Pa6oThl TeXHHYECKOro OGCIYKHBAHHS C MEPHOAHYECKHM KOHTPOJIEM
HeO6XOAMMO BHIMOJHATL CO CJeaylollell MepHOAHYHOCTHIO, YCTaHOBIEE -
HOMl Ha OCHOBe aHaJiH3a OTKA30B H aBAaPHUMHBIX CHTyaUHH TEXHOJOTH-
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4yecKoro o60pyAOBaHHSI KaJopHdepHbIX ycTaHOBOK waxT Kaparanaus-
ckoro GacceifHa.

IlepBHUHYI0O TeXHHYECKYI0 JHArHOCTHKY BO3JYIIHOTO TpaKTa H
TEXHOJJOTHYECKOH CXeMbl JIeHCTBYIOLIMX KaJOPH(PepHLIX YCTaHOBOK, Ha-
NpaBJleHHYI0O Ha ompelesieHHe COCTOSIHHS M HeOOXOAHMOro o6bema pe-
MOHTHO-HaJIaJIoYHBIX paboT, clefyeT NPOH3BOAHTb C MEPHOAHYHOCTbIO
OJlMH Pa3 B TPH rojla B 3HMHHH NEPHOL.

Lenbio BTOPHYHON TeXHHYECKOH [HATHOCTHKH SBJISIETCH YCTaHOB-
JeHue 3(pPeKTHBHOCTH POMOHTHO-HAJAAOUHHX PaboOT H BHINOJHATH ee
cJejyeT 1nocjie 3aBepIICHUS PeMOHTHO-HaJaJloYHHIX paboT Kak Ha nel-
CTBYIOIIMX, TaK H Ha CTPOSIIHXCHA HJH PeKOHCTPYHPYeMbIX YCTaHOBKAx
B 3HMHHH NepHOA.

Pa6oThl Mo TeXHHYECKON AHArHOCTHKE MPOH3BOJATCH CHJIaMH 3Hep-
TOMeXaHHYeCKOH CJYKOHB IIAaXThl HJIH CHJIAMH CHeIlHAJH3HPOBAHHOIO
MOHTaKHO-HAJIaJICYHOTO YNpaBJeHHSI B 3aBHCHMOCTH OT IPHHSATHIX
B 6acceliHe MeTOZ0B TeXHHYECKOTO 00CJYyKRHBaHHUS.

PemonTHO-HanafouyHble paGOTH BHINOJHAIOTCS ORMH Pa3 B TPH roia
B JIeTHe-OCEHHHI MepHOoJ NocJje NMePBHYHOH TEXHUYECKOH AHATHOCTHKH.

ToaroToBuTe/IbHbIE M 3aKJIIOUHTENbHBE PaGOTH, HANPABJEHHbBE CO-
OTBETCTBEHHO Ha INOATOTOBKY H 3aBeplleHHe TEeXHHYECKOTO OGCJyIKH-
BaHHA KaJopH(depHOH YCTAHOBKH, BHINOJHAIOTCS € HePHOAHYHOCTHIO
TE€XHHYECKOH AMATHOCTHKH H MOHTaXXHO-HaJaJO4YHHIX pabor.

Pa6oTH Mo peKOHCTPYKUHH NpPefyCMaTPHBAIOT KOPEHHOE H3MEHeHue
BO3/YIIHOTO TPAKTa H TE€XHOJIOTHYECKOH CXeMhbl. BLINOJHAIOTCS OHH MO
pe3yJbTaTaM aHaJi3a NepBHYHOH TeXHHYeCKOH AUArHOCTHKU PAAOM
OTpacJieBHX OpPraHH3alHi ¢ YCTaHOBJEHHBIM Da3fieJieHHeM Tpyda (mpo-
€KTHasi H MOHTaXKHasl OPraHH3alHH, HaJaJoYHOe yNpaBJeHHe).

Huxe npuBegen 06beM OCHOBHBIX PaGOT TEXHHYECKOTO OGCJYKHBa-
HHs C ePHOJHYECKHM KOHTPOJIEM.

JlonroToBUuTeNAbHBEe pabOTH

1. MsyueHne NpPOEKTHO# M 3KCMAYaTaLHOHHON NOKYMEHTALHH TeX-
HOJIOTHYECKOH 4acTH KaJopHpepHOH YCTaHOBKH.
2. BHewIHHH OCMOTp TeNJIOMeXaHWYeCKOro 0GOpYAOBAaHHA M MOATO-

TOBKAa BEIOMOCTH COCTOSIHHSI.
3. IToaroroBKa TexHHYeCKOH AOKYMEHTAllMM Ha MPOM3BOACTBO pa-
60T, YCTPAHAIOIHX HEZONYCTHMbIE OTKJIOHEHHS OT MPOEKTHHIX pelleHHil.
4. Tlpou3BoACTBO paGoOT MO YCTPAHEHHIO HEeHONYCTHMBIX OTKJ/OHE-

HHH OT NMPOEKTHLIX pelIeHHH.
5. Paspa6otka nporpaMMbl paloT MO TeXHHYECKOH AHArHOCTHKe.

Texnunueckas AHMAarHoCTHEKA BO3AYWHOro TpaKTa

6. OnpexneneHre 06b€MHOTO H MacCOBOrO PAacxoj0B BO3AyXxa yepe3
KaJopudepsl NPH NOJHOHX Harpyske HX BO3LYXOM.
7. To ke, yepe3 BO3LyXOBOJ KoMpa npH IOJHOH Harpyske KaJo-

pUdEPOB BO3AYXOM.
8. To ke, uepe3 Jpocce/]bHBHH KJjamaH s MNOAa4Yd INOZOTPETOro

BO3JyXa B CMECHTEJbHYIO Kamepy.
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9. To xe, 4epe3 BeHTHJSALMOHHHI KaHaJl CMECHTEJbHOH KaMephl,

10. To xe, Yepe3 BO3AYXONOLAIOUIMI CTBOJI.

11. OnpenesieHne CTeneHH HEPAaBHOMEPHOCTH Harpysku KaJjopude-
POB BO3AyXOM.

12. Onpeznesnenne MOTEPH NaBJeHHS BEHTHJATOPA TJIaBHOrO NMpOBeET-
PHBaHHA Ha OTHeJbHHIX Yy4acTKax BO3JAYIIHOrO TPakTa NpPH HOJHOH
Harpyske KajoputepoB BO3LYXOM.

13. OnpenesieHHe OTHOCHTEJNbHHIX NMOACOCOB XOJIOAHOI'O BO3AyXa ue-
pes3 HeIJIOTHOCTH B 6J10Kax KaJopu(depos, B KoNpe W HaAIMaXTHOM 3/a-
HHH, B peryJHpYIOIleM OpraHe CMeCHTe/bHOW KaMephl H B LEJOM IO
BO3AYILHOMY TPaKTy.

14. Onpegenenre ko3¢ dHHUEHTa THAPABIHYECKOTO CONPOTHBJIEHHS
H DacXOZHOH XapaKTepHCTHKH JAPOCCENbHOr0 KJanaHa CMeCHTeJbHOH
KaMepH (IJI YCTaHOBOK C peryJHpPOBaHHEM TeMJONpPOH3BOAHTENbHO-
CTU H3MEHEHHEeM pacXoja BO3JyXa uyepe3 KaJopHdephl).

15. OnpeznesieHHe OTHOCHTEJNbHBIX 3aTPAaT MOILHOCTH BEHTHJIATOpA
TJIaBHOrO NPOBETPHBAHHS HAa NPEOOJIEHHe a3POAMHAaMHYECKOTO CONpO-
THBJIEHHS] KAaJOPHPEPHOH# YCTaHOBKH.

16. O6paGoTKa pe3ysJbTaTOB a9pOAMHAMUYECKHX HCIBITaHHH.

TexHuYecKass AHArHOCTHKa TEeXHOJOrHUYeCKOH
CXeMH KaJOpHOepDHOH YyCTAaHOBKH

17. OnpeneneHve TemMnepaTypHBLIX ¥ PacXoJHHIX NapaMeTPOB CTa-
IIHOHAPHOTO peKHMa paboTH KaJopHdepHOil yCTaHOBKH.

18. QnpexnesieHne JaBjeHHsl BOAb Ha BXOLe H BHIXOJe H3 THAPAR-
JHYECKOro TpakKTa.

19. Onpenesiene rHAPaBJIHYECKOTO CONPOTHBJIEHHS KajopHdepHOR
YCTaHOBKH 1O KaHaJy TIpeIOllero SHeproHOCHTeJ .

20. Onpenenenne K03G@UIHEHTOB I'MAPaBIHYECKHX COMNPOTHBJEHHI
W PacXOAHHX XapaKTePHCTHK KJaNaHOB NMOJauyM CeTeBOH M MOAMelH-
BaeMoi BOJAH (/IS YCTAHOBOK CO CMECHTEJbHHIMH HAacOCaMH).

21. OnpeneseHne MHHHMAJIbHO JONYCTHMOrO pacliojaraeMoro AaB-
JeHusl Ha TUAPABJIHYECKOM TpPaKTe KaJOpu(epHOi YCTaHOBKH (HiIs
YCTaHOBOK CO CMECHTEJbHEIMH HacOCaMH).

22, Onpenenenne XapaKTePHCTHKH CMECHTEJBHOTO Hacoca.

23. OnpexnesieHHe OTKJOHEHHS! MacCOBOIO pacxoia BOJAH yYepe3 Kas
JOpH(epH OT PacyeTHOrO 3HayeHHs.

24. Onpene/ieHne OTKJIOHEHHS TeMIepaTyphl BOAH Ha BXOJNE€ H BHI
XOZle H3 KaJOpH(epoB OT TeMNepaTypHOro rpaduka.

25. OnpenesienHe OTHOLIEHHS! (aKTHUECKOH TeNJIONPOH3BOAUTENb~
HOCTH K TpeGyeMOi B PacyeTHOM pexKHMe.

26. OnpegnesieHHe OTHOCHTEJBLHOM YNpPaBASeMOCTH TelJIONPOH3BO-~
JHTEJBHOCTBIO KaJopH(epHOH YCTaHOBKH.

27. Onpenenenre Ko3ddHIHEHTa 3arpsi3HeHHs NIOBEPXHOCTH Harpe-
Ba KaJopu(epHOH yCTaHOBKH.

28. Onpenenenne cpefHeli CKOPOCTH BOJAB B XKHBOM CeYeHHH Ka-
JopHdepos.

29. O6paGoTKa pe3yNbTATOB TENMJOBHIX M THAPABJIMYECKHX HCHbI-
TaHHH.
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30. AHa/M3 COCTOSIHHSI TEXHOJIOTHUECKOH CXeMH KaJjopHdepHO#
YCTaHOBKH.

31. IToaroToBKa NpPOMEXYTOYHOrO OTHETA MO TeXHHYECKOH AHuar-
HOCTHKE.

32. Paspa6GoTka sajlaHHfi Ha Ha/lalKy ceTeBofl BOLOHarpeBaTelb-
HOH YCTaHOBKH.

33. Pa3spa6oTka 3aflaHus Ha HaJajAKy TEIUIOBOM CeTH.

PeMOHTHO-HaJdaKoUHHEe PaboTH

34. Paspa6Gotka nmporpaMMun paGoT mNo Hajdaike KasaopHpepHOH
YCTaHOBKH.

35. BoccraHoB/eHHE 3JIeMEHTOB OpeGpeHHusi KaJopHbepos.

36. BoccTaHOBJIeHHEe YHJIOTHEHHH MexXAy KaJopHdepaMH M Ha Bcex
COeMHEHHSX BO3AYLIHOrO TPAKTa.

37. IlpoBepka pabOTOCIHOCOGHOCTH H DPEMOHT CPeACTB TepMeTH3a-
IHH HaJWIaXTHOTO 3JaHHS H YCTbS CTBOJA.

38. PeMOHT XaMO3HAHHX pelIeTOK MPHTOUHHIX MPOEMOB.

39. ITpoBepka pa6oTOCNOCOGHOCTH H PEMOHT APOCCEJbHHIX KJana-
HOB CMECHTeJbHOH KaMephl H KJalaHa BO3XYXOBOJAa Kompa.

40. TIpoBepka pabGoTOCNOCOGHOCTH M DPEMOHT MPOTHBOMNOXKAp-
HEIX JSL.

41. OnpexneseHHe ceyeHHs] HaNpaBJSAIOIUHX 3aCJOHOK, BhHIPaBHHBA-
IOIHX Harpy3Ky KaJopH(epoB BO3LyXOM.

42. YcTaHOBKa HaNpaBJSIOIIHX 3aCJOHOK H 3KCIepPHMEeHTaJjbHOe
onpejiesieHHe YIVIOB HX HaKJOHa.

43. TTposepka paboOTOCIOCOGHOCTH H PEMOHT HCHOJHHTEJNbHHX Me-
XaHU3MOB PeryJHPYIOIHX KJaNaHOB CMECHTeJbHOH KaMepHl.

44, PacueT ¥ H3MeHeHHEe CeUeHHHl OTAeNbHHX Y4aCTKOB BO3LYLIHOTO
TpaKTa.

45. TlponyBka kKaJjiopudepoB CKaTHM BO3AYXOM, MAapOM HJH FHA-
PONHEBMaTHYECKHM CIOCOGOM.

46. TlpoBepka paGoOTOCIOCOGHOCTH W PEMOHT 3alOPHOH, peryJH-
pyloued U MpefOXPaHHUTEJbHOH apMaTyphl.

47. TlpoBepka pPaGOTOCNOCOGHOCTH H DPEMOHT CMECHTEJbHHIX Ha-
COCOB.

48. T1poBepka pab0oTOCNOCOGHOCTH H PEMOHT HCIOJIHHTEJNbHHX Me-
XaHU3MOB DeTyJHpPYIOLHX KJaNnaHoB.

49. ITpoBepka paGOTOCMOCOGHOCTH H DPEMOHT MPHBOJOB 3JIEKTPH-
¢HuEpOBaHHBIX 3aABHXKEK.

50. ITpoBepka paGoOTOCIOCOGHOCTH H PEMOHT OTOOPHHIX YCTPOHCTB
AN LaTYMKOB TeMNlepaTyphl, AaBJIEHHs, pacxofia BOJAB Ha THAPaBJIH-
4YeCKOM TpaKTe.

51. ITpoBepka pa6oTOCIIOCOGHOCTH U PEMOHT AATYHKA TeMIepaTyphi
BO3/lyXa B CTBOJIE.

52. Pacuer KOMMIOHOBKH KajiopudepoB M H3MeHeHHe crnocoba HX
BKJIIOYEHHS.

53. T'upponHeBMaTHYeCKash NPOMEIBKA THAPABIHYECKOrOo TPaKTa.

54. BckphiTHe H YHCTKA I'PA3E€BHKOB.

55. OnpeccoBKa THAPaBIHYECKOrO. TPAKTa.
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Pa6oTH no peKOHCTPYKUHH KaaopudbepHoO®
YyCTaHOBKH

56. PaspaboTka 3ajaHHsi Ha NOJHYI0 PEKOHCTPYKUHMIO Kajopudep-
HOH yCTaHOBKH.

57. Pacuer onTHMa/JbHOH KOMIOHOBKH KaJIOpH(epoOB.

58. Pacuer u BHOGOp TEXHOJIOTHYECKOro OGOPYZOBAHHS BO3AYIIHO-
THAPaBJHYECKOTO TPaKTa.

59. PacueT n BHGOD ceueHHH 3J1eMEHTOB BO3/YIUHOTO TPaKTa.

60. Pa3pa6oTrka paGouyero npoeKTa peKOHCTPYKLHH.

61. CTpoHTeNbHO-MOHTaXHble PaGOTH MO MOJHOH PEKOHCTPYKLHH
KaJIoOpH(pepHOH YCTaHOBKH.

3aKalouuTedbHBEe PabOTH

62. IToaroToBKa TeXHHYECKOro MacnopTa KaJopH¢epHOHR YyCTaHOBKH.

63. TloaroToBKa 3aK/I0YHTEJLHOrO OTYETA MO HasajKe KaJopudep-
HOH YCTaHOBKH.

OcHoBHble pa6OTH MePHOAHYECKOTO TeXHHUYECKOro OO6CJyXKHBaHHS
JKOJIXKHBI BHIMOJHATLCA B CllefyiolleM oGbeme.

1. TexnHueckoe 06cC/ayKHBaHHE 3JEKTPONPHBOAA NPOTHBOMNOXKAp-
HHX JISIA, HCNOJHHTENbHBIX MEXaHH3MOB pery/JHPYIOWIHX KJaNaHOB
N0JayH CeTeBOH H NOAMELIHBaeMOH BOJAHI, APOCCEbHHIX KJallaHOB CMe-
CHTEJbHOH KaMephl, APOCCENbHOro KJjanaHa BO3AyXOBOJa KONpa, aJeK-
TPONPHBOAA 3JIEKTPH(HUHPOBAHHLIX 3alBHXKEK, BEHTHJEH C 3JeKTpo-
MarHHTHHIMH NPHBOJAaMH MO PerJiaMeHTy 3KCIJIyaTalHOHHOH JAOKyMeH-
TallHH 3aBOJOB-H3TOTOBHTEJIEH.

2. TexHuueckoe ob6cayXKHBaHHE CMeCHTEJbHBIX HAacOCOB H HMX INpH-
BOJa DO perJaMeHTy 3KCIJyaTaUHOHHOH AOKYMEHTalHH 3aBOJOB-U3-
roToBHTEJEH.

3. Ilponyska kasnopudepoB cKaThiM BO3JyXOM, apOM HJIH THAPO-
NMHeBMAaTHYECKHM CIOCOOOM.

4. TupponHeBMaTHYeCKasi NPOMBIBKAa FHAPaB/JIHYECKOr0 TPakKTa.

5. BCKpBITHe M YUCTKAa [PSI3€BHKOB.

6. OnpeccoBKa IHApPaBJHYECKOIO TPaKTa.

2.2. CACTEMA PEMOHTA

CucTeMa peMOHTa SIBJISIETCS YacThio O6ulefl cMCTeMBl PeMOHTa rop-
HOWAXTHOTO O6OpPyNOBaHHA NPOH3BOACTBEHHOro OObeIWHEHHS MO JO-
Oblye yryis 4 HamnpaBJeHa Ha BOCCTaHOBJEHHe DPaBOTOCNOCOOGHOCTH U
pecypcoB TEXHOJIOTHYeCKOro 060pyAOBaHHS KaJdopH(EepPHOH YCTaHOBKH.
B cucTeMy peMOHTa BXOASIT: TEKyINHMH PEMOHT, PEMOHT NO TEXHHYECKO-
MYy COCTOSIHHIO H KaNHTaJbHbIH# peMOHT. B 3aBHCHMOCTH OT OpraHusa-
HHH DPEMOHTHOH CJyK6B BO3MOXHBI METOAbl PEMOHTA KaJOpH(bEepHBbIX
YCTaHOBOK 3KCIIyaTHpyloulei (IIaxTof) HJH CrneunaJu3HpOBaHHON
opranusanHedi (MOHTaXXHO-HAJaJOYHBIM YNpPaBJeHHEM, 33aBOAOM [0
PEMOHTY TOPHOLIAXTHOrO OGOpPYAOBaHHUS).

Texkylmuii peMOHT BHINOJIHAETCS B Mpouecce sKCIayaTauud aas oGe-
CTeueHHsl HJIH BOCCTAHOBJIEHHSI PaGOTOCHOCOGHOCTH TEXHOJOIHMYECKOTo
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06OpyZORAHHS M 3aKJIOUaeTCsi B 3aMeHe M (HJIH) BOCCTAHOBJEHHH OT-
JeJbHHIX ero yactell. TeKyllHi pPeMOHT B KaJOpH(epHHX YyCTaHOBKax
SIBJISIETCS HEMJAaHOBLIM H NPOBOJAHUTCS B UeJsAX YCTPAaHEHHs NOCJEACTBHI
OTKa30B TEXHOJIOTHYECKOro OGOpYJOBaHHS B OTONHTEJNbHOM Ce30He.
OGBEKTOM TEKYIIero peMOHTa MOXeT ObIThb JI000H BHJ TeXHOJOruue-
ckoro o60pyfoBaHHs KaJopHdepHO! yCTaHOBKH HJH J106as yacTb 060-
pyRoBaHHsl. TeKymu# DeMOHT BHINOJNHSETCS CHJIAMH 3SHeproMexaHH-
4eCKOH CJIyKObl IIaXTH.

PeMOHT no TeXHHYECKOMY COCTOSIHHIO TE€XHOJIOTHYeCKOro o6opyno-
BaHHS KaJOpH(EPHOH YCTAHOBKH sBJsETCA IJIAHOBHIM PEMOHTOM H
BHINIOJIHSIETCS €XeroJHO B BeCeHHe-JIeTHHH NepHOJ CHJIaMH 3HeproMe-
XaHHYeCKOH cJyXObl LIaXThHL.

B 06beM peMOHTa MO TeXHHYECKOMY COCTOSIHHIO BXOASAT CJeAyloLiue
pa6oTh:

BOCCTaHOBJIEHHe 3JIeMeHTOB Oope6peHHs KaJOpH(epOB;

BOCCTaHOBJICHHe YIJIOTHEHHH MexJy KaJiopHdepaMH H Ha Bcex CO-
eIMHEeHHSAX BO3JXYHIHOTO TPaKTa;

npoBepKa paboTOCNOCOGHOCTH H PEeMOHT CPeACTB TepMeTH3alHH
yCTbsi CTBOJIa ¥ HAAWIAXTHOTO 3AaHHS,

PEMOHT KAJIO3HHHBIX pelIeTOK MPHTOYHBIX NMPOEMOB;

npoBepka paboTOCNOCOOHOCTH ¥ DPEMOHT JPOCCeJbHHIX KJaNnaHOB
CMecHTeJbHOH KaMepbl, BO3AyXOBOAa KONpa H HX NPHBOJOB;

PEMOHT NPOTHBONMOXKAPHHIX JiIJL H HX NMPHBOMOB;

BCKPHITHE H PEMOHT 3aNOpHOH, JPeHaXXHOH, BO3AYXOOTBOAsLIEH H
peryaupylomeii apMaTyps (3afBHKeK, BeHTHJell, peryJHpyoIH4X, 06-
PaTHHX, NpeJOXPaHHTEJbHLX KJAallaHOB), NPUTHPKA YMJIOTHSIOMIKX [O-
BepxHocTell, HaOMBKa HJH CMEHa CaJIbHHKOBHX YIJOTHEHHH, CMeHa
NPOKJaJ0K, NOATAXKKA GOJTOBBIX COeAHHEHHH;

npoBepKa paboTOCIOCOGHOCTH H PEMOHT HCMOJHHTENbHBIX MEXaHH3-
MOB DEryJHpPYIOUHX KJanaHOB;

npoBepKa paboTOCNOCOGHOCTH H PEMOHT HACOCOB: BCKPHITHE, OCMOTD
JHCKOB, CMeHa HaOHMBKH CaJbHHKOBHIX YIJIOTHEHHH, CMeHa MOALIMI-
HHKOB;

npoBepKa pabOTOCNOCOGHOCTH H DEMOHT 3JIeKTPHUECKHX NMPHBOAOB
3aMOPHOH apMaTyphl;

CMEHa H DeMOHT THJb3 AJS TePMOMETPOB H KPAHOB JJIS KOHTPOJb-
HO-U3MEPHUTEJAbHBIX HpHﬁOpOB;

pa30opkKa M OYHCTKA HMIYJbCHBIX JIHHHH, H3MepHTEJNbHBIX JHa-
¢dparm;

CcBapKa OTHAeJbHHX CTHIKOB TPY6 C BOCCTAHOBJEHHEM aHTHKOPPO-
3HHHBIX MOKPBITHH.

OnuH pas B TpH roja PeMOHT NO TEXHHYECKOMY COCTOSIHHIO BKJIIO-
yaeTcsl B 06'beM DPeMOHTHO-HaJaJO04YHbIX paboT, BHIMOJHSEMBIX 110 maa-
HY TEeXHHYECKOro O6CJyXHBaHHS C NMePHOAHYECKHM KOHTPOJIEM CHJIAMH
crenHaJH3HPOBAHHOIO MOHTAXHO-HaJNaJo0YHOrO yIpaBJeHHs.

KanutanpHblff PeMOHT — 3TO PEMOHT, BHIIOJHSEMbIH 1Js BOCCTa-
HOBJIEHHSl HEHCNPABHOCTH M TOJIHOTO (MJIM GJIH3KOTO K NMOJHOMY) BOC-
CTaHOBJIEHHSI pecypca YCTAaHOBKH C 3aMEHOH HJH BOCCTaHOBJIEHHEM
JI06BIX YacTell yCTaHOBKH, BK.J10Yast Ga3oBHE.
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B o6beM KamHTaJbHOTO DEMOHTA BXOJAT BCE DEMOHTHEIE PaGOTH
N0 TEXHHYECKOMY COCTOSIHHIO, 4 TaKiKe:

3aMeHa 3aJBHXKeK HJIM APYroH 3amoOpHOH, peryaupyiollefi, npeno-
XPaHHUTEJILHOH apMaTypHl;

3aMeHa HMJIH PeMOHT CO CMeHOH JeTaJjell 3JIEKTPHUECKHX NPHBOJOB
3aJBHXKEeK H HCHOJHHTEJbHBIX MEXaHH3MOB peryJHPYIOIIHX OpPraHOB;

8aMeHa HJIM PEMOHT CO CMeHOH JeTaJlell HaCOCOB, TPA3eBHKOB;

3aMeHa HJIH PEMOHT CO CMeHOH JneraJiefl APOCCEJbHHIX KJalNaHOB
CMeCHTeJIbHOH KaMephl, BO3JlyX0BOAa KONpa;

3aMeHa pasBoAsiied TpyGONpPOBOLHOH ceTH;

3aMeHa ONMOPHBIX KOHCTPYKIHMH KaJjopudepos;

pacuivpeHHe BXOJAHHIX IPOeMOB BO3AYILHOrO TPAKTa;

pacuiHpeHHe CMECHTeJbHON KaMepHI;

3aMeHa HJH PEMOHT ApOCCeJbHBHIX KJIallaHOB CMECHTeJbHOM KaMepHl,

KanutanpHpll PEMOHT HOJIKEH BLINOJHATHCHA CHJAAMH CIIEUUANH3H-
POBaHHOH MOHTAXHOQ-HaJaJOYHOH OpraHH3alHH C HePHOJHYHOCTBIO
B IUECTb JeT.

Ilpu cooTBeTcTBYIOILEH OPraHH3alMH TEXHHYECKOrO OGCJYKUBaHUA
H peMOHTa B 6acceiiHe onpejesieHHbH 06beM paboT KamHTAJbBHOrO pe-
MOHTa MOXKeT BXOJAHTb B 06be€M DPEMOHTHO-HaJaJOYHHX paboT, BHIMOJ-
HfeMBIX CIelHaJH3HPOBAaHHONH OpraHH3auue# MO NJAHY TEXHHYECKOro
06CcayKHBaHHS € NIePHOJHYECKHM KOHTDPOJEM, a OCHOBHOH 06beM CTpO-
HTEeJbHO-MOHTaXHBIX paboT AOJKEH BHIMOJHATbCA CHELHATH3HPOBAH-
HEIMH CTPOHTEJbHBIMH H DEMOHTHHIMH OpPraHH3alHSIMHU.

2.3. TEXHOJIOTUS1 TEXHHYECKOIrO OBCJIY)KUBAHHSI KAJIOPH®EPHbBIX
YCTAHOBOK C NEPUOJHYECKUM KOHTPOJIEM

OGoO6uieHne ONbITa TEXHHYECKOTO OGCIYXHBAaHHA KaJopH(epHHIX
ycraHoBoK maxt Kaparanjaunckoro 6acceiiHa NMO3BOJIMJO YCTaHOBHTb
COrJIaCOBAaHHYI0 NOCJIEA0BATEJNbHOCTh BHINOJHEHHSI PaboOT H CTPYKTYpYy
TEXHOJIOTHH TeXHHUYeckoro o6cjayXHBaHusA, HOA KOTOPOH OyleM NOHH-
MaTh MHOXeCTBO paGoT H onpejesieHHBE MeXAy 5THMH paboTaMu OT-
HOIIEHHSI NOPSIAKA HX BHINOJHEHHS.

Has marnsnHOro rpaduueckoro mpeicTaBJeHHS O CTPYKType Tex-
HHYECKOro OGCJYXKHBaHHS BOCHOJb3yeMCsl HaNpaBJleHHHIM rpadom,
yajnaM KoToporo OyIyT COOTBETCTBOBaTb BHAH paboT, a Ayram (CBs-
85M) — OTHOIIEHMs] TNOPsAJAKa (HOCJHefOBaTeNbHOCTH) HX BHIIOJHEHHS.

Ha puc. 14 nokasaHa oGiiasi CTPyKTypa TEXHOJIOTHH, r'ie pabora,
CBsI3aHHAas C NPHHATHEM pelleHus, o603HaueHa P;, a Bce ocTabHble
pa6otel — A;. Hnznekc i Bo Bcex paboTax COOTBETCTByeT HOMepy pa-
60TH U3 npuBeleHHOro B 2.1 o6beMa paboT IO TeXHHYECKOMY OOCJy-
JKHBaHHIO. BHelHsAs cBsi3p Ha pafory A, o3Hauaer HavaJo paGoT mo
06C/Iy>KHBaHHIO, KOTODhle CTAHOBSITC BO3MOXKHEBIMH IIOCJIe yTBepKie-
HH NJlaHa TEXHHYECKOro OOGCJyXKHBaHHA KaJOPH(pEPHHX YCTaHOBOK
B 3HeproMexaHuuecko# cuayxbe NPOU3BOACTBEHHOTO OOBENUHEHUS H
HaJaJIoYHOro ynpabJeHusi. PaGoThl TeXHHUECKOH KHATHOCTHKH B OCHOB-
HOM BBINOJIHAIOTCS [OCJAEOBATEJNbHO, a 60Jbliasg YacTh PEMOHTHO-
HaJlaJIoOYHbIX paGoT BO3AYIIHOIO TPAKTa H TEXHOJOrHYecKOH CXeMbl —
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napanjenbHO BO BpeMeHH U npoctpaHcTBe. CTPYKTypa HMeeT LHKIH-
4YeCKHHl XapaKTep, TaK KaK TeXHUUeCKasi JHarHOCTHKa KaJlopHdepHOi
YCT2HOBKH COCTOMT M3 NE€DBHUHOH, BBHINOJHAEMOH MIJfl ONpefesieHHs
({hakTHYECKOTO COCTOSHHS H HeobOxomuMoro o6beMa PeMOHTHO-HaAJaA0y-

_______ _ _ N .

ffodzomoBumensnoie 1 _
I'padomsi | Texmuveckam Ouaznocmuna

| 8o3dywroze mpanma

| (%) |
e @‘@@@@@@@@@

A
T ,

11_ ]
1 16 !
x '—-——51
S HECE
:
'—ﬁl z§'§
=1 153l @93
E'EE&
HEFS D 4
| Y §ﬂ

2
RIS
£ 2
3 |93
| s () HECINE
T |3 T
é @ |°° |g
g . I | S
2k i | & 5
g3 @ (&1 :
H | I 3
: QP! 2

Puc. 14. CTPYKTYpa TeXHOJNOTMH TEXHHYECKOT0 OOCAYXKHMBAHHA C NEPHOAHYECKHM
KOHTPOJEM

HHX pa6oT, H BTOPHYHOH, NPH KOTOPOH ycTaHaBiauBaercs 3hdeKTHs-
HOCTh HaJIafO0YHHIX palor.

Bremnsia ¢Bsidb or paboTs Agz 03HauaeT KOHell HaJdaJo4YHBIX palborT,
a BHelLIHHEe CBSI3H OT paboT Ass H A3 — MOAKJIOUEHHE K Npoueccy Ha-
JaJKd KaJlopu(pepHOH YCTaHOBKH HaJafOYHHX paboT Ha TeNJOBOH
CeTH M CeTEeBOH BOJOHArpeBaTEJBbHOH YCTaHOBKE.
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Ecnu B npouecce nepBuuHON TEeXHHUYECKOH AMArHOCTHKU COCTOSIHHE
KaJOpH(pePHOH! yCTaHOBKH OKaXKeTCs B 1eJIOM HeAONYCTHMBIM, TO BHI-
IOJNHAETCS NOJHBIH 06beM pabGoT NO PEeKOHCTPYKUHH (Ass— A1) H
3aTeM IMOJHBIH 00beM pPabOT TEXHHUECKOTO OO0CHYKUBAHHSA, HavHHAA
¢ pa6otn A.

PaccmatpuBaemasi CTpYKTypa TeXHOJOTHH OGC/JYyXKHBAaHHS SBASETCS
ofueit AJ8 KaJopH(epHBIX YCTAHOBOK €O CMECUTEJbHEHIMH HacOCaMHu
u 6e3 HacocoB. B 3aBHCHMOCTH OT 0COGEHHOCTEH TEXHOJOTHYECKOH cxe-
MBl KOHKPETHOH KaJOpH(epHOH YCTAaHOBKH H €e COCTOSIHHS MOXKeT
6biThb pa3paGoTaHa TeXHOJOTHUeCKas CTPYKTypa oOCay:xHBAaHHA KOHK-
perHoH o6cayxuBaeMoii kajopudepHo#i ycTraHOBKH. PaapaboTKa KOHK-
PeTHOH TEeXHOJIOTHH OOCJHYKHBaHHS BHINOJNHAETCS MJsA KaXIOoH Ka-
JioprbepHOH YCTAHOBKM Ha 3Tafe INOATOTOBKH INpOrpaMm paboT no
TeXHHYeCKOH JHATHOCTHKe M HajJajKe. B TeXHOJOrHH OOCIyXKHBaHMs
KOHKDeTHOH YCTaHOBKH MOTYT OTCYTCTBOBAaTb HeKOTOpHle paboTH H3
of1ero nepeyns, He CBOMCTBEHHbE JaHHOH YCTaHOBKe.

2.4 NOKA3ATEJIH KAYECTBA TEXHOJIOTHYECKOH CXEMbI
KAJIOPHSEPHOHN YCTAHOBKH

Tlpu pemoHTHO-HaNaZOYHHIX paGoTax JOJIKHO JHKBHAHPOBATbCS
HECOOTBETCTBHE MeXAYy (PaKTHYeCKHMH W 3aJaHHLIMH 3HAUYEHHSMH TiO-
KasaTeJsiell KauecTBa TeXHOJOTHYeCKOH cxeMHBl KaJiopudepHO#H yCTaHOB-
KH, KOTOpOe BO3HHKaeT NOJ JAeHCTBHEM MHOIHX (paKTOpOB, OKa3blBa-
IOUWIMX BJHAHHE Ha TEeXHOJOTHYECKYIO CXEMy B Ipoliecce NMPOEKTHPOBa-
HHS, MOHTaXa | 3Kcnayaranuu. TakuMu pakTopaMu SBJAIOTCS:

HEeCOOTBETCTBHE (aKTHUECKHX M NPOEKTHHIX NMapaMeTPOB I'pelolllero
SHEPTOHOCHUTEJIA;

OMHOOYHOCTL HCXOQHBIX JAHHBIX NPH NPOEKTHPOBAaHUH;

OIKOOYHOCTb HJIH HETOYHOCTb METONMK NPOEKTHPOBAHHS,;

HEeYJIOBJIETBOPHTE/NbHOE KAauecTBO BHIIOJHEHHS CTPOHTENBbHO-MOH-
TaXHbIX paboT;

HECOOTBETCTBHE (PAKTHYECKH YCTaHOBJIEHHOI0 000PYA0BaHHS IPOEKTY;

HapylleHHe MPaBHJ 3KCIVyaTaOUH TeXHOJOrHuecKoro oGopyuno-
BaHUS;

NJ1aHOBOE YBeJHUeHHe PacXoAa BO3Ayxa dyepe3 CTBOJI.

Job6utbcss abCOMIOTHOrO COOTBETCTBHA (aKTHYECKHX H 3aJaHHBIX
3HaueHHH NOKa3aTejieli KadeCTBa TEXHOJOTHYECKOH cXeMbl He Npel-
CTaBJIeTCH BO3MOXKHHIM, OJIHAKO H3 TPAKTHKH PEMOHTHO-HaJaJA0YHBIX
paboT yCTaHOBJ/IEHBI IPAKTHYECKH JOCTHKHMEIE JONYCTHMBIE 3HAUeHHUs,
oTBeyaouiHe TpebyeMoll 3 PeKTHBHOCTH (YHKIHOHHPOBAHHUS KaJODH-
(depHO#t YCTAHOBKH.

KauecTBO TexHOJIOrHYecKOli cxeMbl KaJIOpH(EpPHOH YCTaHOBKH
B IIpollecce ee TeXHHYeCKOrO OOCJNYKHBaHHA YAOOHO OIlEHHWBATb CJe-
Jymolllei cHCTeMOH noOKazaTenel, AJMs KaXKAOTO H3 KOTOPHIX YCTAHOB-
JIeHBl AOMYyCTHMble 3HAUEHHS.

1. OTtk/i0oHeHHe TeMmnepaTyphl BOJAL Ha BXOAE B KajJopugepbl 01
TEMIIEPATYyPHOro rpaduka AOJNKHO ObITb MEHbIE WX paBHO 20/g:

thM: (tO.H.p—tO.H) 100,

0.H.p
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rre fo.np, lo.n— TEMIEpPATYpa BoAbl Ha BXo#e B Kalopudepb CoOTBer-
CTBEHHO IO TEMINEpaTypHOMY rpauky H ¢akTHueckasi TeMIepaTypa
BOJIbI, NIOJIy4eHHas B NMPOIecce TeXHHUECKoH AHarHocTHky, °C.

2. OTKJIOHeHHe MacCOBOTO pacxofla BOJAH uepe3 KajopHdepu OT
PacyeTHOro 3HayeHHsl JOJKHO OBITb MeHblle HJH paBHO 59/,

¢G=|Go.p—‘oo| 100,

o.p
rae Gop, Go— COOTBETCTBEHHO pacueTHhIF H (paKTHYECKHH MaccoBbie
pacXolbl BOAbI 4epe3 KaJopupephl, Kr/c.

3. llaBneHue BOAH Ha BXOJe B THAPABIHYECKHA TPAKT HOJIXKHO
6uiTh He Gosee 1,2 MIla mo yciioBHIO MeXaHMYECKOH NPOYHOCTH KaJo-
pucepor u He Menee 0,3 MIla uau 0,5 MIla B 3aBHCHMOCTH OT NpH-
HSITOrO B CHCTEMeE TeIJIOCHA6KeHHs TeMNepaTypHoro rpaduka mo ycJo-
BHIO HEBCKHIIAHHS BOJHI.

4. JlaBneHHe BOAH Ha BHIXOJE M3 THIPABJIHYECKOIO TPaKTa HOJKHO
6biTh GoJblue uax paBHo 0,1 MIla.

5. OrHomleHMe (aKTHYECKOH TeNJIONPOH3BOAUTENBHOCTH K Tpeby-
eMOH B DacyueTHOM pexXHMe JOJKHO OBITb MeHbuie HaH paBHO 1109/,
H Gosbue HAH paBHO 1009/,

'-PQ = QQJ: 100,

rie Qp, Q.— COOTBETCTBEHHO (pakTHYecKasg H TpebyeMasl TEIIONPOH3BO-
JMTEIbHCCTh B PacyeTHOM pexume, KBT.

6. OTHOCHTeJIbHAs yNpPaBJsSeMOCTb TEMJONPOH3BOJHTENbHOCTHIO.

Ecian B xajopudepHOit yCTaHOBKe peryJiipoBaHHe TelJONPOH3BO-
JHTEJbHOCTH OCYIIeCTBJsAeTCS H3MeHeHHeM pacxoja BO3JlyXa uepes
KaJopudepH ¢ NOMOLIbIO APOCCENbHEX KJaNaHOB CMECHTENbHOH Kame-
PH, TO OTHOCHTEJNbHAsl YNPABJSEMOCTb TeNJONPOHSBOJHTEILHOCTHIO
IOJKHA GBITh GoJsbllle HJIH paBHa 850/,

Qd).o.a - ch.s.n
‘Pyn - ch.o.n

rae Qp.os Qp.s.s — PAKTHYECKAS TEMIOMPON3BOAUTENBHOCTL, BHIYHC/IEH-
Hasi IO MapaMeTpaM TIpeIOIero TEIUIOHOCHTeNs [PH IOJNOXKEeHHSX Apoc-
CeABbHOro KJamaHa CMeCHTeNbHOH KaMephl COOTBeTCTBeHHO <«OTKphITO»
H «3akpeTo», KBT.

Jns kaaopudepHHX YCTAaHOBOK CO CMECHTEJbHHIMH HACOCaMH pe-
IyJHPOBaHHe TENJONPOU3BOAHTENLHOCTH OCYIIECTBJSAETCS C IOMOIIbIO
JpOCCeJbHBIX KJalNaHOB NMOJAYH CeTeBOfi W NOAMEIIHBaeMOH BOMAM, H
OTHOCHTEJIbHAsl YNPaBJsIEMOCTb TEIJIONPOH3BOAHTEIBHOCTBIO JOAKHA
onpenensiThcsl s KaxKAoro KJjamnaHa.

OTHOCHTe/IbHAS yNpaBJsieMOCTh TellJIONPOH3BOAHTENbHOCTBIO pac-
XOIOM CeTeBOi BOAB JOJIXKHA GHTb GoJibllle HIH paBHa 60 %:

Q(b.o.c _ Qq;.s.c
Qq>.o.c

re Qp.0.cv Qp.s.c — PaKTHUECKAS TEIJIONPOH3BOAHTENBHOCTD KaJiopHpep-
HOH YCT2HOBKH, BBIUHC/IEHHAs MO IapaMeTpaM TIpelollero TeMJIOHOCH-
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Tejiss TPH NOJOXKEHUSX JPOCCENbHOrO KJamaHa MNoNaud CeTeBOfd BOJEI
coOTBeTCTBeHHO «OTKpHITO» M «3aKpHITO», KBT.

OTHOCHTeJIbHASL YNPaBJSEMOCGTh TENJIONPOH3BOAUTEIBHOCTBIO pac-
XOJIOM NOAMEIIHBaeMOH BOAB AOJIKH& GHTH GoJsblie Hau paBHa 300/

_ Qd:.s.n_Q(b.o.n 1

Yyn= 00,

Qq).:;.n
rhe Qp.s.niy Qp.o.n— daKTHUECKAS TeNJIONPOU3BOLHTENBHOCTE KaJlopHep-
HOH YCTaHOBKH, BHIMHC/IEHHAas IO MapaMeTpaM T'PEIOLIEro TEMJIOHOCHTENS
NIpH MOJIOKEHHSX JPOCCENBHOr0 KJamaHa NOoJayu MOAMelHBaeMOH BOJBI
COOTBETCTBEHHO «3aKpeITo» H «OTKpHITO», KBT.

7. KoadduuueHT sarpsisHeHHsi NMOBEPXHOCTH HarpeBa KaJsopudep-
HOM yCTaHOBKH JOJ/IXK€H GHITb MeHbule MM paBeH 20 0/q:

K
"’*“(I_Km) 100,
rae K;g, Kix— COOTBETCTBEHHO (aKTHUECKHA M KaTaJOXHEI KO3(du-
LIMEHTHl TeIuvlonepeaus KaJopuepHoft YCTaHOBKY, ONpeJeseHHbe B IpO-
Liecce TEXHHUECKOH OHarHoCTHKH, KBT/(M2.°C).
8. CpenHsis CKOPOCTb BOABI B XKHBOM CEYEHHU KaJIOPH(pepOoB HOJMK-
Ha 6uTh > 0,3 M/c ¥ < 0,8 M/c.
9. OrkJ0HeHHe TeMIepaTyphl BOJAH Ha BHXOJAE H3 KajopHdepos or
TeMIepaTypHoro rpaduka ZoaXHO GHITh < 5-+10°0/y:
¢ ¢

o0kp~ ‘0K

Vs aux = T 100,

rae foxp, lox— TEMIEpaTypa BOABl Ha BEIXOJE M3 KaJOPH(EpOB COOT-
BETCTBEHHO N0 TeMIepdTypHomy rpaduky v ¢aktuueckas, °C.

10. CreneHb HepaBHOMEDHOCTH HAarpy3KH KOJIOHH KaJlopH(depoB BO3-
LyXoM JoJxkHa OnTh <15°0/4:

—G
Yux =-T"- 100,

rae Gs, Gy— MaccoBBIi DPAacXoX BO3AyXa uepe3 COOTBETCTBEHHO GoJee
H MeHee HarpyXeHHbIi Kalopudep onpeleNeHHOH KOJOHHH H ONpeje-
JleHHOro G/ioKa Kajopu(epoB, Kr/c.

11. OTHOCHTeJBHEIE NOACOCH BO3JAyXa (XOJIOJHOr0) uepe3 BCe He-
IVIOTHOCTH BO3JAYLIHOTO TPaKTa [OJMKHH GHTb <20°/0:

G.—G
= —5— 100,

no,
A c

rae G., Gy — MaccoBbli pacxof BosZyXa uepe3 COOTBETCTBEHHO BO3JyXO-
NOJAIOIIHKE CTBOA M KaJopuephbl KanopuepHOd YCTaHOBKH, Kr/c.

12. OTHOcHTE/NIbHEIE 3aTPaThl MOLIHOCTH BEHTHJSTOpPa IVIaBHOTO
MpOBETPHBAaHHsI Ha NpPeOJOJEHHe a3POJHHAMHYECKOro COMNPOTHBJACHH:A
KaJopu¢epHOH YCTaHOBKH HOJIKHH OHTb < 109/q:

NK
b= 100,
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rae N,, N, — COOTBETCTBEHHO YCTaHOBJIEHHAs MCIIHOCTL paGoTalomuX
BEHTH/ISITOPOB TJIaBHOTO NPOBETPHBAHUS H MOLIHOCTb, 3aTpayHBaeMast
He MNpeojoJieHHe asPOAMHAMHYECKOrO CONPOTHBJEHHS KaJopH(epHOH
YCTaHOBKH, KBT.

JonycTumule 3HaUeHHsi nokasaTesiefi KauecTBa (PyHKIHOHHPOBaHHS
JIEeHCTBYIOUIHX KaJopH(pepHHX YCTAaHOBOK MOJyYeHbH MO AAaHHBIM aHa-
Jau3a ¥ OOOOHIEHHS MHOTrOJICTHErO ONHTA TeXHHYECKOH AMATHOCTHKH
Ha waxtax KaparasfMHCKOro yrojpHoro 6acceiHa.

TexHuyeckass AZMAarHOCTHKAa TeXHOJIOTHYECKOH CXeMbI NMO3BOJISIET MO-
JYYHTh (aKTHYECKHe 3HAYeHHsl NOKa3aTeseil KadyeCTBa, CPaBHHTb HX
C OONYyCTHMBIMH 3HAUEHHAMH H OODBSCHHTb IDHYHMHBI HX HECOOTBET-
ctBusi. I1o BHISIBJIEHHHIM NPHYHHAM HECOOTBETCTBHSI NOKasaTeslell MOXK-
HO OMNpeJeJqHTh H BBHIIOJHHTb ONpe/eseHHb 06beM PEMOHTHO-HaJafn0u-
HBIX paboT, KOTophle ofecneyar H3MeHeHHe (haKTHUECKHX MOKasaTenéi
KayecTBa B HaNpaBJieHHH JOINYCTHMhbIX 3HAaYeHHH H JOOGHTBbCS AOMYCTH-
MOro KadecTBa (yHKIHOHHPOBaHHA KaJopH}pepHOH yCTaHOBKH.

2.5. YCJIOBUA JONYCTHMOro COCTOSAHHSA
TEXHOJIOTHYECKOH CXEMbI

CocTOosIHHe TeXHOJIOTHYeCKOH CXeMHl KaJIopH(bepHOH yCTaHOBKH
yAOGHO KOJHYECTBEHHO OlleHHBAaTh C HOMOINbIO CHCTEMBI HEPaBEHCTB,
o6beIHHAIOMAX (GaKTHYECKHe H JAONyCTHMhle 3Ha4yeHHs NoKasaTeJed
KauyecTBa TEXHOJIOI'HYECKOH CXEeMBHI.

QdakTHUeCKHe 3HAYEHHS TeMIepaTypH, AaBJEHHS M PacXoAa BOAH
Ha BXOJe B KaJOPH(}EPHYIO YCTaHOBKY ONpeleNsioT YCHEIHOCTh Halak-
KH H PETYJHPOBKH CHCTEMH! TelJocHa6xenus B nesoM. CocrosiHue Tep-
MOAMHaMHYECKHX H PAaCXOAHHIX IapaMeTPOB I'PeIoIero 3HeproHOCHTe-
Jifl Ha BXOAe B KaNOpH(EpPHYI0 YCTaHOBKY ONpele/sieTcsi CJeAyIOolei
CHCTeMOH HepaBeHCTB:

t — £,
broe= 222t 10 g0 g gy m
O.H.p
Gy, — G
bo= 222" 1009 <5 %; @
o.p
0,3 —0,5 MIa < P < 1,2 MIla; ®)
P, > 0,1 Mlla. @)

HonyctumMoe 3HadueHHe TeMIEPaTyphl BOAH fo.g.p- ONMPEAENSETCH MO
TeMIIepaTypHOMY IpadHKy KauyeCTBEHHOTO PeryJHPOBAHUSA, MPHHATOMY
B cHCTeMe TellIocHaGxXeHHs B 3aBHCHMOCTH OT TeMNepaTyphl aTMo-
cthepHoro Bosayxa. Ecan ycnoBue (1) BuMoJHSETCS, TO HMEET MeCTO
JONyCTHMOEe KauecTBO PabOTH CETeBOH HarpeBaTEJbHOM YGTAaHOBKH H
CHCTEMBE aBTOMATHYECKOTO DeryJHpOBaHHsS TEMNEpPaTyphl BOAbI B II0-
nawoueM Tpy6onposoje. B mpoTHBHOM caydae BoJOHarpeBaTesbHas
YCTaHOBKA H CHCTeMa aBTOMAaTHYECKOTO pPeryJHPOBAaHHS HYKAAlOTCH
B HaJajkKe.

Ecan Bemosnsiercsi ycaosue (2), TO MOXHO CYUHTaTh HOMYCTHMBEIM
NocTynJieHHe BOAH B KaJopH(EpHYI0 YCTaHOBKY. B mpoTHBHOM ciydae
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cJe/lyeT U3MEHUTh MAacCOBBIH PacXOf BOAB 4epes KaJaopudepsl B HYKHOM
HanpaBJieHHH NMYTeM peaJiH3aliHH MepONPHATHH MO HaJiajKe W peryJsiu-
poBKe TenJoBoi ceTH. Ecam npu atoM G,>Go., TO NPUYAHON SBJS-
eTcs H30LITOYHOe paclojiaraeMoe AaBJIeHHe Ha BXOJe THJPAaBJHYECKOTO
TpakTa KajaopudepHoit ycranoBKu. CooTHoleHHEe Go< Go.p MOXKET GHITh
pesyJbTaToOM JIHOO 32HHIKEHHOrO PAacloJiaraeMoro JaBJjieHHs Ha BXO[e
THAPABJIHYECKOrO TPaKTa, JHGO 3aBHILIEHHOTO CONMPOTHUBJIEHHS FMAPAaB-
JIHYeCKOro TpakTa. BospacraHue TrHApPaBIMUECKOrO CONPOTHBJIEHHUS
TPaKTa BO3MOXKHO H3-3a 3aCOPEHHS HJIH OTKA30B 3alOPHO apMaTyphl.
Ipu G,>Go.p HaNaNOUHBlE MEPONPHUSITHSI CBS3aHBI € PACUETOM H yCTa-
HOBKOH JpoccenbHOH AuMacdparMmsl, racsieii H3GbLITOYHOE pachoJiara-
emoe naBieHHe, a NpH G,<G,p C PacyeToM H peasu3aluedi HOBOTO
THAPABJHYECKOTO PeXHMa CHCTEMBl TENJIOCHAGXKEHHS HJK C NpOBep-
Ko, BOCCTaHOBJIEHHEM 3alOPHOM apMaTyphl M NPOMBIBKOH THApaB/u-
YeCcKOro TPakrTa.

Ecau ycnoBust (3) u (4) BHINONHAIOTCH, TO TMAPABJHYECKHH PeXKHM
KaJopHdepHOH YCTAaHOBKH MO [AaBJEHUSAM SBJSETCH HOPMAJIbHBIM.
B npoTuBHOM ciydae HeOOGXOAHMO H3MEHHTb THIPABJIHYECKHH PEXKUM
M0 JaBJICHHSIM B HYJXHOM HanpaBJ€HHH NyTeM peasu3alid MepONpH-
ATHA N0 HaJaJlke U PeryJIHpOBKe TElJIOBOH CEeTH.

TIpu HapymeHHH BepxHell WJIM HHXKHEH IPaHHUbL JaBJeHHs Ha BXO-
e B THApaBJHYecKHH TpaKT TpebyeTcs pa3paboTKa H peaJsH3anus
HOBOTO THAPABJIHYECKOrO PeXKHMa CHCTEMBI TeNJIOCHabxeHHsl, obecrneyH-
BAIOLIEro TaKoe AaBJieHHe B NoJapolleM TpyboNnpoBoe, KOTOPOe HCKJIIO-
yajo Obl pa3pyuieHHe KaJopHdepoB MJIH BCKUNAHHe NeperpeToil BOAbL.
Ecnin  JaBjeHHe Ha BBIXOJe H3 THApPaBJHYECKOro TpakTa Oyaer
<0,1 MIla, To TpeGyioTcss pa3paboTKa M peasu3auust HOBOrO I'UApaB-
JINYECKOTO PeXKHMa CHCTEMBl TEMJOCHAGXKeHHs, TaK KaK NPH 3aHHKeH-
HOM [aBJleHHH B 0oGpaTHOM TpyGONmpoBONe BO3MOXKHa KaBHTaLHs ce-
TEBHIX, NOANHTOYHBIX H CMECHTEJbHBIX HaCOCOB, & TaKKe TNOJACOCH BO3-
Jlyxa B TeIJIOBYIO CeTb H KaJopudepsl.

CocTosiHHe BO3AYHIHOTO TPaKTa ¥ TEXHOJOTHYECKOH CXeMBl KaJOpH-
¢epHOH YCTaHOBKH B LeJIOM ONpeAeNslOTCS CHCTeMOH HepaBeHCTB

(5)—(12):

100 % %2 100 % % 5

b < Yo =0 100 % < 110 %; (6)]
T
byn > 8% by o> 60%; ¢, > 30%; 6)
K6\ 1009 < 209

§, = o 100 % < 20 %; )

0,3 < w,, < 0,8 m/c; (8)
10 % forxp Lo 9
- SYaux=—F — 100% < +5 %; ©)
0.K.p

Gg— G

0
*PH‘K"—TMIOO% < 15 %; (o
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G, —G

Vo= —°3——5100 % < 20 %: an
c
NK

Yy ="7_100% < 10 %. (12)
B

Ecnu HepaBeHCTBO (5) BLINOJIHSIETCS, TO COCTOSIHHE TEXHOJIOTUYE-
CKOH cXeMBl HONYCTHMO H He TpebyeTcsl NMJAaHHDOBaHHE HalaJOYHBIX
Meponpusatuéi. Eciu HepaBeHcTBO (5) He BHIMOJNHSAETCS M OPH 2TOM
Po>110 %, TO cOCTOSIHHE TEXHOJIOrHYeCKOH cXeMbl HeJONnyCTHMO, TaK
KaK yCTaHOBKa HMeeT Pe3epB TelJIONPOH3BOJUTEILHOCTH OoJiblile HOP-
MaTHBHOTO 3HaueHAs. DTOT pe3epB MoxkeT OLITh BhI3BaH JHGO paboroil
YCTaHOBKH Ha 3aBbIIIEHHBIX MapaMerpax Tpelollero 3HeProHOCHUTENd,
au60 H3OGLITKOM YCTaHOBJEHHHIX H MOJAKJ/IOYEHHBIX K CeTH KaJjopHde-
poB. Hanagounole MepONpPHUATHA B 3TOH CHTYaLlUH CBSI3aHH C Qlpejese-
HHeM HOPMATHBHOH TenJooT/aloliefi NOBEPXHOCTH M OTKJIOUEHHEM H3-
GBITOYHBIX GJIOKOB KaJopudepoB. Ecian HepaBeHCTBO (5) He BHIIOJHSA-
ercss n npu 3ToM Po<100 %, To cocTosiHME TeXHOJOTHUECKOH CXEMBI
HejonycTHMO. HananouHble MepoOnpuATHS NPH 3TOM CBS3aHH C pac-
4eTOM W MOHTAaXXOM HOBOH KOMIIOHOBKH KaJOpHbepoB, a TaKke Io-
BTOPHOH TeXHHYeCKOH JHAarHOCTHKOM B LeJfAX onpelejeHus 3¢ ¢eKTHs-
HOCTH HaJaJ049HbIX MeDOTPHATHI.

Ecan ycnoBue (6) BBINONHACTCS, TO APOCCENbHble KJIaNaHbl CMECH-
TeJbHOH KaMepH HJAM KJanaHb NOLAaYH CEeTEeBOH M NOAMellnBaeMoi
BOABI MOTYT HCNOJIb30BAaTbCA B CHCTEME aBTOMAaTHYECKOTrO peryJjupo-
BaHHA TEMJIONPOH3BOANTENLHOCTH KaK perynHpyiomue opraHu. Ecau
ke ycaoBue (6) He BHIMOJHAETCHA, TO JApOCCeJbHHE KJaNaHbl CMECH-
TeJbHOH KaMephl HJIM MOZAYH CETeBOX MWJIH TOAMemHBaeMOH BOIBI
HEeNpUroZHBl K 3KCIJyaTalMH B KauecTBe peryJHpYIOIHX OPraHoB
B CHCTEMe DeryJHpOBaHHs TeNJONPOU3BOAUTENbHOCTH W CPeiCTBa 3a-
LIUTH KaJopH(depoB OT 3aMep3aHHsi B HUX HEPrOHOCHTEJ]S B aBapHii-
HbIX CHTyaUHUsx H3-3a O60OJbUIOr0 CBOGOAHOrO NPONYCKAa B 3aKPHITOM
nonoxenuu, [lpn 3ToM TpeGylOTCS peMOHT H HaJiajKa ApPOCCEJIbHRIX
KJaNaHOB CMeCHTeJIbHOH KaMephl, JiHGO 3aMeHa JPOCCEJLHBIX KJamna-
HOB NMOJA4Yd CETeBOH HJIM NoAMellHBaeMOH BoAbl, JHOO 3aMeHa NOAMe-
LIMBAIOLIETO HAacoca.

Ecau ycaoBue (7) BBHIMOJNHAETCSA, TO COCTOSHHE TEMJIOOTAAMOLIEH
NOBEPXHOCTH KaJopugepHOH# YCTAHOBKH CUMTAETCS YJIOBJETBOPUTE.b-
HblM M HHKaKHX Ha/JaJ04YHHX MepomnpusitHii He TpebGyercs. Ecanm xe
ycaoBHe (7) He BHINOJHSETCS, TO PACXOXKJAEHHE MeXIAY (PakKTHUECKHUM
H KaTaJOXKHBIM 3HAaYeHHAMH Ko3hdHnHeHTa TenJonepeladd Hemony-
CTHMO H3-3a 3HAYHTEJbHHIX OTJIOXKEHUN THUJIH H IPSA3H HA HapyKHOR
NOBEPXHOCTH TeMJ0oOOMeHa H coJiedl XKeCTKOCTH Ha BHYTPEHHHX MOBEpX-
HOCTSX TPYGOK Kajiopudepos. B arom cayuae Heo6XOIUMB DEeMOHTHO-
HanaAo4YHele paboThl: MPOMBIBKA THAPaB/AMYECKOTO TPaKTa; OYHCTKA
noBepxHoOCTel Tenjoo6MeHa, OUHCTKA TPYyGOK Kasopudepa OT OT/I0Ke-
HH# coJed.

Ecnu ycnoBue (8) BBIIOJNHSIETCS, TO OTCYTCTBYIOT TEXHOJIOFHUECKHE
NPEeANOCHIKH K 3aMepP3aHHI0O SHEProHocHTe sl B TPyOKax Kajopupepos
B aBapUHHBIX CHTyallusX, a TaKXke B YCJOBHAX HOPMAJbHOH 3KCHay-
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aTanuy NPH NMOHHXKEHHOR Harpyske (mpu BHICOKMX TeMnepaTypax Ha-
PY2KHOI0 BO3[(yXa). DKCIePHMEHTH N0 3aMep3aHHIO BOAH B KaJopH{pe-
pax MOKasHBalOT, YTO NPH CKOpocTAX BoAW <0,3 M/c W HanpasjieHHH
NOTOKa CHH3Y BBepX HabJilofaeTcsi CPHIB LUPKYJSILHUHA B YacTH TPyGOK
M3-32 BJHSAHHS NPOTHBOJAENCTBYIONIEro IPaBHTAIMOHHOrO Hamopa Ie-
peoxnaxAeHHoi BogH. IloaToMy KOMNMOHOBKa KasopHdepOB H pacxof
rpeiome#t BoAH uepe3 JI000# H3 GJOKOB KaJOpH(pepOB B YCIOBHAX
HODMaJIbHOH SKCIIyaTallMH JOOJIXKHB O6ecrneyHBaTh .CKOPOCTb BOAH
B TpyOKax KaJopHoepos He MeHee 0,3 M/c. B npoTuBHOM cayuae Tpe-
6yloTcsl HaJallOYHHeE MEPONPHSTHS, KOTOPble B OCHOBHOM CBSI3aHHI
C H3MeHeHHeM KOMIIOHOBKH KaJlopHbepOB B HalpaBJeHHH YMEHbIIEHHs
JKHBOTO CeueHHsi GJIOKOB, eCJIH pacxoj, BOAH uepe3 KajJopHdeph COOT-
BeTCTByeT Tpe6yeMoMy pacueTHOMY 3HayeHHI0. Ecau pacxox BoaH 3a-
HH2KeH, TO BHayaJle BHLINOJHSIOTCS MEPONPHATHA MO oGecrmedyeHHIO pac-
4YeTHOTO Pacxofa, a 3aTeM BLINOJHSETCS pacyeT H peasiH3alldsi HOBOH
KoMnoHOBKH. Ecan c¢kopocts Boan GoJsee 0,8 M/c, TO coCcTOsiHHE Tex-
HOJIOTHYIeCKOH CXeMH HeJOIyCTHMO H3-3a NMOBHILIEFHOTO YPOBHS LIyMa
H yBeJHUEHHHIX TOTepb JAaBJIeHHS BOAW Ha THAPaBJHYECKOM TpaKTe.
Hananounne MeponpusiTHs NPH STOM CBf3aHH C H3MEHEHHEM KOMIO-
HOBKH B HanpaBJIeHHH YBeJHYEHHs JXKHBOTO cedeHHs OJIOKOB KaJOpH-
¢epoB MJH yMeHblIEHHEM pacXoJa BOJH, €CJH OH NpeBHIaeT pac-
4YeTHOe 3HaueHHe.

Ilpu BHmoMHeHHH ycaoBHS (9) COCTOSIHHE TEXHOJOrHYECKOH CXeMH
10 3TOMY NOKasaTeJio AomycTHMo. HeBunosHeHHe xe ycaoBus (9) u
COOTHOWIEHHA fox >Ffoxp MOXKET OHITb PE3yJbTATOM 3aBHILIEHHOH CKOpPO-
CTH BOIH uepe3 KaJOpH(epH, YMeHbIEeHHOH NOBEPXHOCTH Harpesa
6J10KOB KaJlopHGepoB, NpeBHILIEHHST YPOBHSI NMOJCOCOB BO3JyXa depes
Kollep H YCTbe CTBOJa, 3aBHILUIEHHBIX TeMllepaType BOAL Ha BXOJe
B Kasiopudepn M pacxoje BOAn uepe3 Kajopupepr. Ecau Xe ycioBue
(9) He BumONHSAETCS H tox< foxp, IPHUHHAMH MOTYT GHITH 3aBHIILIEHHOE
YHCJO KOJIOHH MOCJ/elOBATEJNbHOTO COeAuHEeHHs B GJIOKe, 3aHHIKEHHHIH
pacxol BOAH 4Yepe3 KaJOPHQephl, 3aHHKEHHAs] TeMnepaTypa BOAH Ha
BXOJe B KaJIOpDH(epH H 3aBHILEHHHH pacxoj BO3AyXa Yepe3 KaJOPH-
¢ep. Hanamounbie MepONpHSTHS NpPH HeBHLINOJHeHHH ycjoBus (9)
JIOJXKHBl pa3pabaTHBaTbCsl Ha OCHOBe KOMILJEKCHOrO aHajHu3a Hepa-
BeHcTB (1)—(8) u (8)—(11) m nmpenycMaTpuBaTh H3MeHEHHe KOMIIO-
HOBKH KaJlopH(epOB, HaNaAKy H PeryJHPOBKY TENJOBOH CETH, repMe-
TH3aIMI0 KONpa M YCTbf CTBOJA.

HepaBenctBo (10) mpoBepsieTcsl Ajist BceX KOJIOHH BO BCeX sipycax
H Bcex panax. Eciu oHO BRIMOMHSIETCS AJ1 BCeX KOJIOHH, TO COCTOSIHHE
TEXHOJIOTHYECKOH CXeMH NO 9TOMY IIOKa3aTesio AONycTHMO. EciHd xe
HEPaBEHCTBO He BHINOJHAETCH, TO 3TO CBHAETENbCTBYeT O HENONYCTH-
MOH HepaBHOMEPHOCTH HAarpysKu KaJopH¢epOB BO3JAyXOM B CBSI3H CO
CHHXXeHHeM 3¢ ()eKTHBHOCTH TeNJIOCheMa C YCTAaHOBJEHHOH TelJoOoTAa-
jolieit MoBepXHOCTH. OCHOBHBIMH HaJlaJOYHBIMH MEPONPHATHAMH SBJISA-
I0TCSl YCTAHOBKH HAMpPaBJISIOLIHX 3aCJOHOK, YBEJHYHBAIOIIHX PAaCXOXR
BO3/lyXa yepe3 HeHarpyKeHHble KaJopudepn. lllupuna nanpasasiomei
3aCJIOHKH COOTBETCTBYET IIHPHHE KajopudepoB, a yroJ HaKJOHa onpe-
JenseTcs 9KCNePUMEHTaNbHO B Npolecce HaNaLOYHBIX PaboT.

46



[lpn BumosHeHHH HepaBeHcTBa (11) cocTOsHHe TEXHOJOTHYECKOMH
CXeMBl N0 BeJHYHHE NOJCOCOB XOJIOZHOrO BO3Ayxa jonyctumo. Ecan
»Ke HepaBeHCTBO (11) He BHIMOJMHfAETCS, TO Pacxol BO3Ayxa uepe3 He-
MJIOTHOCTH BO3AYLIHOrO TPaKTa CJHIIKOM BeJHK U OCHOBHBIMH HaJja-
JOUHBIMH MEpOTIPHSITHAMH NPH 3TOM SBJSAIOTCA repMEeTH3alHUsl YCTbs
CTBOJIa H KOMNpa, YIJIOTHEHHe JAPOCCEeJbHOro KJalaHa CMecCHTeNbHOH
KaMepH [0 XOJIOXHOMY BO3[yXy, YIJIOTHEHHEe CTHIKOB MEXAy KaJopH-
tdepamu.

Brinonnerue ycsnoBusa (12) cBHAETENBLCTBYET O TOM, UTO COCTOSIHHE
BO3AYIIHOTO TPaKTa KaJOpH(EpPHOH YCTAHOBKH IO 3TOMY [OKa3aTeJio
JONYCTHMO, TaK KaK 3aTpPaThl 3HeprHH Ha NepeMellleHHe BO3AyXa 3KO-
HOMHUYeCKH onpasaaHel. Ecau ke ycjoBHe (12) He BHINOJNHsETCH, TO
HMEIOT MECTO 3aBHIIEHHbEe NMOTepPH [AABJEHHS Ha BO3AYUIHOM TPaKTe
KaJopH(depHOH yCTaHOBKH H3-3a OOJBIIHX a3pOJHHAMHUECKHX COMNpO-
THUBJEHHHA OTAEJbHHX YYacTKOB BOSAYINIHOTO Tpakra. IIpd HajmamodHHX
MEPONpPUATHSAX B 9THX CAYYasX yBEJHUHBAIOT XKHBOE CEYEHHe YUACTKOB
BO3AYLIHOTO TPAaKTa C 3aBHIUEHHHIMH NMOTEPIMH JaBJEHHN,

2.6. AHAJIU3 COCTOAHHSA TEXHOJIOTHYECKOA CXEMblI

CpaBHeHHe (aKTHYECKHX 3Ha4YeHHH NOKasaTesedl KayecTBa (YyHK-
LHOHHPOBAHHSA TEXHOJIQTHUECKOH CXeMHl, NMOJyYeHHHIX B Npoliecce TeX-
HHYeCKOH AHArHOCTHKH, W MX JONYCTHMHIX 3HaueHHH Mo3BojfeT OOHa-
PYXHTb JOMYCTHMOCTb COCTOSIHHS TEXHOJIOI'HYECKOH CXeMH! MO Kax[o-
MY NOKasaTejio H B IieJoM. Pe3yJbTaThl COCTOSIHHS YAOGHO OTpaXaThk
B TabanyHOH ¢opme (mpuioxenue 1).

CocTosiHHE TEXHOJIOTHYECKOH CXeMH [ONYyCTHMO B LIeJOM, €eCJH
(daKTHUecKHe 3HaueHHs BceX [IOKasaTesed KadecTBa TEXHOJOTHYeCKo#
CXeMHl YIOBJIETBODSIOT BHIeNepedydcTeHHbIM YCJaOBHAM. Eciu He BH-
MOJIHSIeTCS. OJHO HJIHM HECKOJbKO YCJOBHH, PO COCTOSIHHE TeXHOJOrudue-
CKOH CXeMH YaCTHYHO JAONYCTHMO H IOcJe BHIIOJHEHHS HaJaJOoYHHX
MepONPpHUATHHA MOXKeT OhITh AOCTHTHYTO NONYCTHMOE COCTOSIHHE.

Ecan onHOBpeMeHHO He BHIMOMHSIOTCS Bce 12 ycnoBHE AomycTuUMO-
CTH COCTOSIHHf, TO COCTOSIHHE TEeXHOJIOTHUECKOH cXeMbl HeJONMyCTHMO
H TpebyeTcs pPEKOHCTPYKUHsS oOcCJay:KHBaeMo#l KaJiopHdepHOH ycra-
HOBKH.

[Ipn paspaGotke 3ajanHs Ha PEKOHCTPYKIIHIO HCNOJB3YIOTCA Kak
pe3yJsbTaThl 06paboTKH a’pORHHAMHYECKHX, TENJIOBHX M THIpaBiHue-
CKHX HCHNHTaHHH, TaK H aHAJH3 COCTOSHHS TEXHOJIOTHYECKOH CXEMHI.
PesysabTaTh aHanu3a COCTOSHHS HCHOJB3YIOTCS JJA onpeleneHust 06b-
eMa peMOHTHO-HaJajo4YHBIX palboT.

2.7. ONPEJENEHUE OBbEMA PEMOHTHO-HAJIALOYHBIX PABOT

MHoroneTHH# ONBIT TEXHHYECKOro OOCAYy:XKHBaHHS KaJjopudep-
HBIX ycTaHOBOK IaxT KaparaniuHcKoro 6accefina nosBosiHga pa3pabo-
TaTh yHOGHHI cnoco6 onpeneneHHss o6beMa PeMOHTHO-HAJAAOUHHIX
pabor no peay;abraTaM aHaJH3a COCTOSHHS BO3JYILHOTO TPaKTa H Tex-
HoJiorHueckoit cxemul. Crnocol 3akJiouaeTc B NPHMeHeHHH Ta6aHIH
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Ta6baumna 10

Ta6nuua pemennii no BO3MOXKHOMY 06beMY pEMOHTHO-HANAAO4HBIX pabor

OTKAOHEHUE
fokasarenefi Kayecrsa
OT JIONYCTHMHX 3HAYeHHN

BosMoXHAaA NPHYHHA OTKJIOHEHHS

Boamoxnoe
cocTOfHHe 3aBHCHMWX NapaMeTpoB
BQ3AYLHOrO H rHAPaBJIHYECKOro
TPAKTOB

BosmoxHBIt o6bem
PEeMOHTHO-HAaNaf0uHBIX paGoT

1. OtHoweHne ¢axk-
THYECKOH TEeNJIONpOH3-
BOAHTENRHOCTH K Tpe-
6yeMcit B pacueTHOM

0%
pexume > 11

2, OrHouwerue ak-
THUECKOH TeIIonpoH3-
BOIHTEJNBHOCTH K Tpe-
Gyemoli B pacueTHOM
pexume <100 %

1. ®dakTHueCKHH MaccoBHIft pac-
XO TEIVIOHOCHTENsl MnpeBbilaeT
pacueTHnH

2. TemnepaTypa BOASI B noja-
loweM TpybonpoBofe HpPeBLIUAET
pacueTHyi0 MO TeMIepaTypHOMY
rpapuky

3. ParkTHYeCKH YCTaHOBJEHHaR
TenyioBasi MOIHOCTb KaJjopudep-
Hoil ycraHoBkH Gosblue pacyeTHOM
npH pacyeTHbIX napaMeTpax rpe-
IOllero H HarpeBaeMoro 3Hepro-
HocHTeneH

4. TemneparypHuiii rpadux Ka-
yeC TBEHHOT'0 peryaupoBanus,
NPUHATHIA B CHC1EMe TeliocHab-
JKeHHd, He COOTBETCTByeT Tpely-
eMOMY SHAYeHHIO TeMmepaTypbl
BO3/lyxa B CTBCJIe

. darTHueckuil MaccoBuft pac-
XOJ| TEIJIOHOCHTENs MeHblle pac-
YETHOTrO H3-338 3aHHXKEHHOI'C pac-
nonaraeMoro JaBJeHHS Ha BBOAE
KaznopudepHOH yCTaHOBKH

2. dakTHYeCKHi MaccOBHIf pac-
XOX  TeNJIOHOCHTEASt  MeHblue
pacyeTHOro H3-3a 3aBHIUEHHOTO
CONpPOTHBIEHHA THAPABJIHYECKOTO
TPaKTa KanopugepHoil yCTaHOBKH
NpH pPacyeTHOM 3XHBOM CEYEHHH
no TeINIOHOCHTEIO

3. Temnepatypa TemJMoHOCHTe-
JA HAa BXOAe B KanopudepHyio
YCTaHOBKY MeHblue pacyeTHoR mo
TeMIepaTypHOMy TpadHKy

1. TemmepaTypa o6paTHoIt BOAH
BblllIe PAcCUETHOH NO TeMmeparyp-
HOMY rpadHKy

2. dakTHyecKas CKOpPoCTb BO-
Bl B TpyOKax KanopugepoB Bbi-
me Tpe6yeMoro 3HayeHHs.

3. Temnepatypa BO3ayxa B
cTeone >-+5 ©

I. Temnepatypa Boinl B 00-
paTHom TpyGonpoBose Bhime pac-
yeTHOHl MO TeMmepaTypHOMy rpa-
duxy

2. TemnepaTypa

cteoe >-5° nodAyxa @

1. Temnepatypa oGpaTHO#H BOAH
HU)Ke pacueTHOH MO TeMneparyp-
HOMYy rpaduKy

2. Temneparypa

BO3AyXxa B
creoge >-+5°C

1. Temnepatypa BOAW B ofpaT-
HOM TPyGonpoBoje BHIe pacyer-
HOit MO TeMiepaTypHOMy TpaduKy

2. TemnepaTypa BO3Ayxa B
crBote > :5°C

. darTHUecKas CKOpOCThL Ten-
noHOCHTeNIl B TPy6Kax KaslopH-
¢$epoB MeHblue pacyeTHON

2. TemnepaTypa oGpaTHOH Bo-
bl MeHLIe pacyeTHOH MO Tem-
negaTypHomy rpaduky

. Temmepatypa BO3AyXa B
cTBoste <+42°C

I. Temneparypa Boam B oGpar-
HOM Tpy6onmpoBoje HHXKe pacyer-
HOH 1o TeMmepaTypHoMy Tpaduky

2. CropoCTs TEMVIOHOCHTENS B
TpyOKax KasopH(pepoB HHIKE pac-
YeTHOH

3. Temnepatypa

BO3AYyXa B
crBote <+2°C

l. Temnepatypa EOIH B 06-
paTHoM TpyGonpoBoze HuikKe pac-
YETHOH [0 TeMINepaTypHOMy rpa-
uxy

2. TeMmneparypa

BO3AYXa B
creoe <+4-2°C

I.1.  Pacuer napoccesbHHX OpraHos
JJsl YCTAHOBKH Ha  TufpaBiHuecKoM
T paKte

1.2. YcraHoBKa npocceibHHX Opra-
HOB Ha nojawoileM HJH 06GpaTHOM Tpy-
GonpoBojie  rMAPaBAMYECKOrO  TpaKTa

1.3. Paspa6otka 3ajanusi Ha Hanaaky
ceTeBOll BOJOHarpeBaTeNIbHOHK YCTaHOBKH

1.4, Hanaaxka Texsonoruueckoro o6o-
PYAOBaHHS H annapaTypsl aBTOMaTHKH
ceTeBOH BOJOHArpeBaTeIbHOH YCTAaHOBKH

1.5, YMeHbWHTL pacxol BO3ayxa ue-
pe3s Kajopudepn u YBEAHUHTh DPAacXon
XOJIORHOTO BO3AYXd B CMECHTE/NbHYIO
KaMepy C MOMOILBIO JPOCCENBHBIX Kia-
NaHOB CMECHTEJNbHON KaMephl

1.6. IIpy oOTKIOHEHHH (aKTHUECKOH
YCTaHOBJICHHOM MOIIHGCTH GoJjiee ueM Ha
10 9% npou3ssecty pacuer HOBOH KOMIO-
HOBKW KanopH(epoB ¥ BHINONHHTb MOH-
TaX NO PAacyeTHOH cxeme

1.7. Pacuer u Bb:6Op CMECHTENBLHOro
HACOCa, PeryJHpyoluX KAanaHos MoAa-
yy ceTeBOfl M MOAMEINBAEMON BOAbI, HX
HCTIOJHHTEIbHEIX MeXaHH 3MOB

1.8. MoHTaxk cMecuTenbHOro Hacoca,
PEeryJHPYyIONHX K/aNaHoB MNojayH cere-
BOA M noaMelMBaeMOH BOAW H HCTIOJ-
HHTeJIbHBIX MeXaHH3MOB

2.1, Paspa6GoTKa 3a7iaHHA Ha BaJdafKy
TenJioBo# CeTH

2.2. PacueT HOBOTO THADaBJKHYECKOTO
peXnma paGoTH TENJIOBOH CETH

2.3. Peryauposka TEIJIOBOH CeTH

2.4. TlpoBepka  paGorocnocoGHOCTH
¥ DEMOHT 3amnopHoll, ApeHaxHoR, npe-
NOXPaHUTENIbHOH H peryaupylouesi ap-
MaTypbl THADAaBJHYECKOrO TpaKTa Ka-
Jrogmpe HOH yCTaHOBKH

.5. [TpombiBKa THAPAaBJAHYECKOrO
TpaKra

2.6. BekpuiTHe H OYHCTKA TPA3EBHKOB

2.7. OmpeccoBka THAPAB/IHYECKOTO

TpaKra

2.8, Ilepepacuer npoccenbHEIX pery-
JHPYIOUHX OPTraHOB HA [HJPaBAHYECKOM
TpaKTe

2.9. YcranoBKa CKODPEKTHPOBAaHHLIX
ApOCCeNBHEIX peryJHpyloWKuX OpraHos
Ha THJDPABJHYECKOM TpaKTe

2.10. PagpaGotka 3ajanus Ha Hanan-
Ky ceTeBOH BOJOHArpeBaTelbHOH ycTa-
HOBKH

2.11. Hanagka TeXHOJOIHYeCKoro
oGopy10BaHHST H amMmapaTypn aBTOMa-
THKH CeTeBOH BONORarpeBaTeNbHOH yc-
TaHOBKH

2.12. Tlpy pasperyJnpoBKe TeIOBO#H
cetH paspaG0oTKa 3ajaHHA Ha HajajKy
TEMJIOBO CeTH
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Nporonxenne aba. 10

OTrionenne
ROKasayened xagecTea
VT AOTTYCTHMBX SHayeHHM

B03MOXHAas NpPHUYHHA OTKJOHEHUSA

BoaMoxHoe
COCTOAHHE 32BHCHMBIX MapameTpos
BOZYILIHOTO ¥ TUAPABAKUYECKOro
TPaKTOB

Bo3MOXKHHA o6reMm
PEMOHTHO-HANEA0UHKX pabor

3. OrHocuTeNbHAs
yIpaB/aseMOCTb  Temo-
HIPOH3BOAKTENbHOCTLIO
<85 % (mpu peryau-
pOBAaHHH DACXOIOM BO3-
Ayxa)

4, OtHocuTenbHas yo-
paBJ]ﬁeMOCTb Tenmjaonpo-
¥SBOAHTENbHOCTHIO pac-

XOJIOM  CEeTeBOH BOJH
<60% wu pacxonoMm
NOAMEIIHBaeMoH  BOJRI
<30%

4. KolH4YecTBO MOACOCOB  XO-
JOZHOro Bo3nyxa Gosbue Jomyc-
tumoro (20 %)

5. Kospdunuent sarpssnenus
kanopudepoB mpesbimaer 20 %

6. HepaBHOMepHOCTb Harpysku
Kanopu(pepoB BO3LYXOM IpeBH-
maet gonyctuMyio (15 %)

7. TloBepxHOCTE Harpeea Kajo-

pudepHoli  yCTaHOBKM  MeHbINe
pacueTHoR  npu  oNTHMAJLHOM
KOMIIOHOBKE KaJIopH(pepoB

8. JKusoe ceuenue ruppaninye-
CKOTO TPaKTa 3aHHXKEHO MH3-33
HeylauHOH KOMIOHOBKH KaJIOpH-

tdepos

9. )Kusoe ceuenne THIpaBJH-
4eCKOr0 TP2KTa 3aBHILEHO H3-32
HeyIayHOH KOMIIOHOBKH KaJiOpH-
tepoB TpH pacueTHOM pacxone
TENNOHOCHTeISI

1, HeucnpaBrocTe  spoccenb-
HHIX KJIanaHOB CMeCHTEJbHOH Ka-
MepHl

1. HecoorBercTBHe ¢haKTHyec-
KOoro pacno.rlaraeMoro NaBJIEHH A,
XapaKTepUCTHK CMECHTENbLHOrOo
HacoCa H pacxozxﬂux xapaK're-
pHCTHK KJlanaHOB INOJAa4YH CeTe-
BOH M mogMemnBaeMoll BOAW, He-
chpaBHOCTb KJlIalaHOB  NOJau4H
CeTeBOH H NOAMeIHBaeMoM BOJbI

1. Temnmepatypa Boaxl B 06-
patHoM TpyGompoBoze Goablue
pacueTHoll RO TeMmepaTypHoMy
rpaduxy

2. MaccoBhiff pacxofl BO3ayxa
yepes Kaszopuepn MeHbIIE pac-
4eTHOTO

3. Temneparypa
ctBosie <42 °C

1. Temnepatypa TeNJIOHOCHTe-
A B ofpaTHoM TpyGomposoae
TpeBHIlaeT pacyeTHylO NO TeMe-
paTypHoMy rpaduky

2. TemnepaTypa BO3fyxa B
crojie <2 %

BO3yXa B

1. TeMnmepaTypa TeNJIOHOCHTe-
as B ofpatHoM TpyGonpooge
NpeBLIMNAET pacyeTHyIO

2. Temnepatypa BO3Iyxa B
ctBose <42 °C

1. dakTauecKas CKOpOCTb BO-
MEel B Tpy6Kax KajopudepoB Bbi-
me pacueTHoH

2, Tlotepss paBneHus Ha Tup-
PaBJHYECKOM TpaKTe MNpeBHlwaeT
AOTYCTHMYIO

3, TeMneparypa
ctBonte <42 °C

1. Ckopocts Boam B TpyGKax
kanopudepoB BhIe AOMYCTHMOR
(0,8 M/c)

2. Toteps naBjeHns Ha THA-
PABJIHYECKOM TpPAKTe IpeBLILAET
pacueTHoe

3. Temneparypa Boab B 06-
pathoM TpyOonpoBoge HuM<e pac-
YeTHOH o TeMIepaTypHOMY rpa-
uky

1, Ckopocts Bognl B TpyOkax
ke nonycramofi (0,3 w/c)

2. lotepsi naBneHHsT Ha THA-
paBIHYECKOM TpaKTe HHXKe pac-
4eTHOTO

3. Temneparypa Boast B 00-
paTHOM TpyGonpoBoje BHIHE pac-
4eTHOH No TeMNepaTypHOMy rpa-
duxy

4. Temne paTypa
crone < +4-2°

1. He o6ecrmeunBaioTcst pacuer-
HHe napaMeTpsl paGoThl KaJopH-
tepHOl yCTAHOBKH NpH Npepesb-
HHIX peRMMax

Bo3fyxa B

BO3AYXa B

1. He ofecneunBalotest pacuer-
HBE TNapaMerpn pa6oThi KaJOopH-
¢epHOH yCTAHOBKH TpH MPEAeilb-
HBIX DEXHMax

2.13. PacyeT HOBOrO THApABIHYECKO-
FO pPeXKHMa TeIJIOBOH ceTH

2.14. PerynupoBka THADABIHYECKOTO
peXXHMa TEeIsIOBOH CeTH

2.15. Ilpoepra  paGotocmocoGHoCTH
H PEMOHT CpPEACTB TepMETHIAUMH YCTbs
CTBOJIA, HAMIIAXTHOTO 3MaHUA M SJAeMeH-
TOB BOSAYLTHOrO TpakTa KajopudepHoi
YCTaHOBKH

2.16. TlpoBepka  paboTocnocoGHOCTH
H PEMOHT JpocCebHBIX KJ/aNaHOB CMe-
CHTebHON KaMepbl

2.17. TIpoMeIBKa  THAPABIHYECKOTO
TPaKTa THIPONHEBMATHYECKHM criocoGom

2.18. Ilpoayexa kanopucdepos cxa-
TBIM BO3AYXOM HJH FHAPOIHEBMaTHYe-
CKHUM crocoGoM

2.19. BekpuiTHe H  OYHCTKa rpsse-
BHKOB
2.20. OnpeccoBka  I'ApaBAHYECKOro

Tpakra KY

2. 21, PacyeT ceueHHs M yCTaHOBKa
HanpaB/IOUHX 3aCJOHOK, BEIp2BHHBAIO-
IMX Harpysky KajopudepoB BO3AyXoM

2.22. Onpegenenne yryioB HakJOHa
3aCJ/IOHOK

2. 23. Pacuer KOMMOHOBKHM KaJIOpH-

depoB, obecneuuBalomiell HOMHHATBHOE
SHayeHHe NapaMeTpoB KalopHdepHo#
YCTaHOBKH

2. 24. MOHTaX HOMOMHHTENbHBIX Kajo-
prdepoB mo pacueTHoll cxeme

2.25. Pacuer onTHMaJbHOR KOMIIOHOB-
ki, ofecneunBaomesi HOMHHA/bHHE Na-
paMeTphl KajiopugepHOHl yCTaHOBKH

2.26. Mourtax Kasopudepos no pac-
HeTHOH cxeMe

2.27. BunoXHHTb RANAZGYHBIE MepOs
NpUATHA 2,952 26

3.1. TlpoBepxra paGoTOCTIOCOGHOCTH
H PeMORT JpOCCebHBIX KJ4TaHOB CMe-
CHTEJbHOR KaMeph!

4.1. Pacuer apoccenbHHX wafi6 nas
rameHHs H3OHITOMHOTO TNepenaja nasie-
HHSI Ha_ BBOJE KanopHQepHOH yCTaHOBKH

4.2, YcranoBka JApocCesbHHIX A6
Ha nojaomeM wunu obpaTHoMm TpyGo-
npoBoJe
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Nponomkenne taba. 10

OTkJI0HEHHE
nokasatenefd kagecTea
OT BRONYCTHMLIX 3RaYeHHR

BosmoxHas NPHYBHA OTKJOHEHHA

Bo3aMoxHoe
COCTOSIHHE 3aBHCHMbIX NMa8paMeTLOB
BO3AYIIHOrO H I'HAPABIKYECKOTO
TPaKTUB

BoaMoxHm# o6bveM
TeMOHTHO-HaNAJI0YHLX padoT

5. JaBnenne BOAW B
nofaiouieM  TpyGonpo-
BOJE NpeBHIUALT AOMyC-
tumoe (1,2 MIla)

6. IlaBnenne BoAW B
nojaioweM  Tpy6orpo-
BOjJe HHXe ROMYCTHMO-
ro N0 YC/JAOBHAM BCKH-
NaHKA _ TEIMIOHOCHTeNS
(0.5 MIla npu Temnepa-
TypHOM rpaduke 150—
70p°C H B,I?Mrla npH
rpaduke 130—70 °C)

7. LlaBjeHHe BOAH B
obpaTHoM TpyGonpoBo-
Ie HHXe JOMyCTHMOro
Mo ywIOBHAM npeay-
OpexneHAs KaBHTalMH
HACcOCOB H 3aLHUTH CHUC-
TeMbl TemtocHabxeHus
OT NOACOCOB BO3AyXa

8. Otnocurenbuue -
3aTPaTH MOUHOCTH BeH-
THJSTOpA TAaBHOTO NPo-
BeTPHBAHHA Ha NpeoJo-
JIEHHE a3 pOAH HAMHYeC-
KOTo COTpPOTHBJ/IEHU S Ka-
JopuepHoOil  yCTAHOBKH
>10%

9. Bce nokasateqn
KauecTsa TeXHOJIOrHge-
CKOfi CxeMH KaJOpH-
¢epHofi ycTaHOBKH He-
AONYCTHMLI

1. HeponyctuMuit  ruapasan-
YeCKHR peXHM CHCTeMul Tenjo-
cHaOXeHH

1. HeponycTuMmii  ruapasau-
yeckHit peXHM CHCTEMH Temjo-
cHabXeHH g

2. Boabiune yTeukd TEMJIOHO-
CHTeNs B CHCTeMe . TemIocHab-
XKeHu a

1. HezonycruMuft ruapasamue-
CKHfi peXXHM CHCTEMH TemnJoCHa0-
eHHS

2. Haawune . Gonbuwux yTedek
TENJOHOCHTENS B CHCTEMe TenJo-
cHaGKeHns

1. Hapymeno opeGpenne Kalo-
pucepos

2. HeucnpaBHocTs  Kamosufi-
HHIX peeTOK NpPHTOYHHX mpo-
eMoB

3. Hencnpasrocets  mpoccenk-
HBIX KJanaHoB CMecHTEeNbHOH Ka-
Mephl

4. Heucnpasnoctsb
BO3LYX0BOJA Kompa

5, ConpotuBneHne BEHTHJALHU-
OHHOTO KaHaja Gosblue AONYCTH-
MOro

6. )KuBoe cevenue KanopHde-
poB No BO3AyXy MeHbie aonyc-
THMOTO

KJnanaHa

7. 3aHuXKeHH CeYeHHs OTAeNb-
HHX  S/]E€MEHTOB  BO3AYLIHOTO
TpaKTa

1. Kanopudepnas  ycraHOBKa
He ofecneunBaer pacueTHHe na-
paMeTpnl 9Hep TOHOCHTeNeH

1. Hasnenne B obpatHoM Tpy-
Gonposoae Goablue  PacyeTHOro
NpH pacyeTHoM nNepenage Ha BXO-
Ae B KaaopHdepHyiO YCTaHOBKY

1. Hdasnenne B o6paTHOM Tpy-
6onpoBOJe HHKE pacueTHOro Mpu
pacueTHOM Nepenaje

1. Hasnenne Boaw B nopaio-
meM H oOpaTHOM TpyGonpoBOAe
HHXKe JIoNyCTHMOro

2. lepenan paenexus Ha BBOAE
KaJopHepHOR yCTaHOBKH MeHb-
Hie pacyeTHoro

1. Jaenenne BoAM B Nuzaio-
meM u ofpathoM TpyGonposose
HH3Ke JOMyCTHMOTo

2. INepenan nassenns Ha BBOJlE
KanopHpepHOR yCTaHOBKH MeHb-
1 pacyeTHoro

1. HepaBHOMepHOCTL HarpyskH
Kanopudepos Bo3ayxoM Goabuie
JOTyCTH MO

2. AspopnHaMuyeckoe
THBJIeHHe KaJopubepoB
pacuertHoro

1. AspozuHaMuueckoe  conpo-
THBJICHHE KAMIO3RAHLIX peleToK
Gosibllie PAcYETHOTO H3-332 3aHU-
MEHHOTO NPOXOAHOTrO CeyeHHs

. Pacxon Bosgyxa uepes cwme-
CHTeJbHHIR KiamaH 3aHHXKeH

2. AspojuHaMuyecKoe  COTPO-
THBJIEHHE APOCCENbHBIX K/anaHc B
Bbillle pacyeTHbX

1. Pacxon Bosnyxa 4epe3 Kna-
NaH BO3JYXOBOAA KONPa 3aHHKEH

1. [oteps naBJjeHusi Ha BeH-
THAAUHOHHOM Kahane 3aBbineHa

conpo-
Gonbiue

1. Cxopoctb Bo3nyxa B JXHBOM
ceyeHHn  Kaxopudepop Goibuue
JRONyCTHMOM

2. Aspoaunamuueckoe conpo-
THBJeHHe OCosbuwie JONYCTHMOro

1. CxopocTs BO3fyxa B OTZeNb-
HHX CeYeHHNX BO3AYIIHOTO TpaK-
Ta Bhillle JIONYCTHMOR

2. ConpoTuBJieHHE OTAENbHBIX
SA€MEHTOB BO3JAYUIHOrO TpaKTa
Gonbie ZOMYCTHMOTO

4.3, Mpn HenocTaToMHOM pacnosara-
€MOM JaBJeHHH — pa3paoTKa 32/aHus
Ha HapnafKy TeIJIOBOA CeTH W peryau-
POBKA THAPaBJIHYECKOTO peXrMa paGoThl
TennoBoR ceth

4.4. Pacuet u BHIGOP CMECHTENLHOTO
HAcCOCaZ M ApOCCENbHHX KJanaHoB fo-
JauH ceTeBOA H MNoJMelIHBaeMOH BOAMW

4.5. 3amena npH HeOGXONMMOCTH CMe-
CHTeNILHOTO Hacoca

4.6. Tposepka paboTocnocoGHoCTH
H PEeMOHT peryJHpYOUHX KJanaHos
THAPABANYECKOTO TpaKTa

5.1. BunodHuTh HanafaouHbie Mepo-
npusathg 1.3—1.4

6.1. BunoauuTs HaMafOuHLE Mepo-
npuatua 1.3—1.4

6.2. OTbicKaHHe MecTa yTeukH Temio-
HOCHTEI H JHKBHAAUMS YTEUKH

7.1. BuinonHHT: HajajoyHuie Mepo-
npusTha 1.3—1.4
6.2

7.2. BuinonHuTh  MeponpHATHA

8.1. BoccranoBaenne 3neMentoB opeb-
peHus kajopugepos

8.2, IMposepka pa6oTOCNOCOGHOCTH H
PEMOHT JKAJMOSRAHHX peLIeTOK NpHTOY-
HBIX TPOEMOoB

8.3. MpoBepka  paboTOCROCOGHOCTH,
PEMOHT H PeryJMpOBKAa JPOCCENbHBIX
K/JanaHoB CMeCHTeJbHOR KaMepn

8.4, ITpoBepka paborocnocoGHocTH u
PEMOHT KJanaHa BO3JAyXoBoja Kofpa
8.5. YucroBas wryKaTtypka BeHTHAf-
IHOHHOTO KaHajla no BCeMy NepuMeTpy

8.6. Pacuer HOBOMi KOMMOHOBKH
Jopudepon

Ka-

8.7. MoHtax kaaopudepoB mo pac-
ueTHOR cxeme

8.8. Pacuer oTAeNbHHIX CEYeHHA BO3-
AYWHOro TpakTa Kanopudeprolt ycra-
HOBKH

8.9. CrpouTe/ibHO-MOHTaXHbHE paboTH
NO PEKOHCTPYKIMH BO3JAYLIHOLO TpaKTa
XanopuepHoi yCTaHOBKH

9.1. Pa3zpa6oTKa 3afiaHufl Ha peKoH-
CTPYKIMIO KasopHpepHON yCTaHOBKH

.2. Pacuer onTuMaAbHOA KOMNOHOB-

KH u BHGOp TeXHOJOTHYeCKoro obopy-
IOBaHHN BO3AYLIHOTO H THAPABIHYECKO-
ro TPaKToB
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OTKJ0OHEeHHE
nokasaTenell KadecTBa
OT AONYCTHUMBIX 3SHaYeHHH

Bo3MmoxHast NpuYHHA OTKJOHEHHS

BoamomxHoe
COCTOSIHHE 3aBHCHMbIX MapaMeTpoB
BO3YUIHOTO W TUAPaBAHYECKOro
TpakTOB

BosmoxHuHft 061eM
PEMOHTHO-HaAaAOYHHX paGor

10. Bce mokasartesn
KayecTBa TEXHOJIOTHYe-
CKOil CXeMH YyROBJIETBO-
pAIOT NOMyCTHMBIM 3Ha-
YeHHAM

9.3. Montaxuble paGoTel 10 pexoH-
CTgyKuHH KasiopuepHOH  yCTaHOBKH
.4. BunoadeHue noJHoro o6neMa
HanaouHHX pa6oT B COOTBETCTBHH C
TexHoJoruel HaJaaKH I0ocjde MOHTaKa
10.1. I'loaroroBka TEXHHYECKOTO OT-
yeTa O HaJajJKe TeXHOJOrHYecKoH cxeMal

KajopudepHOl yCTAHOBKH



peuleHHi, KOTopas COAEPKHT mnepeueHp HauboJiee BePOSITHBHIX COCTOS-
HHUA TEeXHOJIOTHYECKOH CXEMBI, BLIDAXKEHHBIX OTKJOHEHHIMH COOTBET-
CTBYIOIIHX NOKasaTeJeH ee KauecTBa OT NONYCTHMBIX 3HaueHHH, BO3-
MOXKHBIe NPHYHHK OTKJOHEHHH, BO3MOXKHHIE COCTOSHHSI 3aBHCHMBIX
napaMeTpoB BO3AYLIHOrO H T'MAPABJHYECKOr0 TPAaKTOB, COOTBETCTBYIO-
lHe paccMaTpHBaeMOMY OTKJIOHEHHIO, M BO3MOXHHA o00beM pe-
MOHTHO-HAJIaIOUHBIX paboT JJsi pacCMaTPHBAEMOTO OTKJOHEHHS H
COCTOSTHHH 3aBHCHMHIX napamerpos (ta6i. 10).

OnpepeneHre o6beMa PeMOHTHO-HAJIaA0UHEIX paboT, COOTBETCTBYIO-
mero ¢aKTHYeCKOMY COCTOSIHHIO TEXHOJIOTHYeCKOH CXeMBI, CBOAHTCS
K BBIIOJIHEHWIO CJIeAYIOIIUX AefcTBHI.

1. TTo pesyasraTaM aHa/nH3a COCTOSIHHUSI TEXHOJOTHYECKOH CXeMBI
(HKCHPYIOT OTKJOHEHHs BCeX MoKasaTeJsiell KayecTBa TEXHOJOTHYECKOH
CXeMbl H YTOYHAIOT NPHYHHE' OTKJIOHEHHA (PAaKTHYECKOro 3HAUEHUs
nokasarejiefl OT HOPMAaTHBHOTIO.

2. Ana KaxAoH H3 YTOUHEHHBIX NPHUYHH OTKJOHEHHs MOKasaTess
no Tabiaulle pelleHHH ONpelessioT oGbeM pPEMOHTHO-HaJIaJfOYHBEX
pa6or.

J st yTOuHeHHSI IPUYHH OTKJIOHEHHS NMoKa3aTeJie KauecTBa HCNOJIb-
3YIOT pe3yJbTaThl NePBHYHBIX H3MEePEHHH H Pe3yJbTaTH 006paboOTKH H3-
MepeHHH NMapaMeTpoB BO3AYUIHOTO ¥ FHAPABJHYECKOrO TPAaKTOB.

Ioaubli 06beM PEMOHTHO-HaJaZOYHHX PaboOT OTpPaKaercss B IPO-
rpaMMe PeMOHTHO-HaJIaZIoYHbIX PaboT, YTBepKAaeMOH TJIaBHHIM HHXKE-
HEPOM IIaxThl A0 Hayaja BHIOJHEHHS 3THX PpaboT NepPcoOHaJoM MOH-
TaXXHO-HaJaA04YHOrO YNpaBJeHHUs.

3. OPTAHU3ALUA U NPOBEAEHUE PABOT TEXHHUYECKOTI'O
OBCJIY)KUBAHHUS C NEPUOAHUYECKHM KOHTPOJIEM

3.1. MOATOTOBHUTEJIbHBIE PABOTbI

ToaroroBaTe/bHEIE PaGOTH TNPOBOAAT B IeNsX O3HAKOMJEHHs
C TPOEKTOM KajopudepHOH YCTaHOBKH, BLIABJIEHHS HE(EKTOB MOHTa-
3Ka, COCTABJIEHHSI BeJOMOCTH COCTOSIHHS 06ODYAOBAHHMS M NPOTPaMMbl
HajafouHblx paboT, IloAroToBHTE/bHBE PAabOTH HOJXKHH BHIIOJHATDH
ONBITHbIH HMHXeHep HaJaJoyHOH OpPraHH3alHH H NPeACTaBHTEJb lIax-
TH (ecjH YCTaHOBKa HaJa)XHBAeTCS NOCJe CTPOMTENbCTBA, TO K ITOH
pa6ore Heo6XOAHMO NPHBJEKATh H NPEACTABHTENS CTPOHTEJIbHOH Op-
raHu3anuy, BHIMOJHSBIIEH MOHTa) KasopudepHoH ycTaHoBKH). May-
GYeHHe TeXHHYECKON H SKCIIyaTalHOHHOH JOKYMEHTallHH TeXHOJOrHye-
CKOit 4YacTu KaslopudepHOl yCTAaHOBKH HEOOXOAMMO JJs TOYHOTO
3HAHHA INPOEKTHBIX DelIeHHH H BCeX M3MeHEHHH B cXeMe YCTAHOBKH,
NPUHATHIX B IPOIlecce TeXHHYECKOro 06CTyKUBAHUS.

Ha xaxnayio YCTaHOBKY JOJIXKHEL OBITb KOMIIEKT apXHTEKTyp-
HO-CTPOUTENBHEIX U TEXHOJIOTHYECKHX TNPOEKTHHIX 4epTexeHd M cxeM,
HCNOJHHATEbHEE CXeMbl BO3AYLIHOTO M THAPABJIHYECKO'O TPaKTOB,
a Takxe IacNOPT YCTaHOBJIEHHOH (OpPMBEIL.

[Ipy BHeIUHEM OCMOTpe TelOMeXaHHYeeKoro o6opylLoBaHHsA Heol-
XOUMO:
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06C/IeIORaTh @QAaKTHUYECKOEe COCTOSIHHE 3/1EMEHTOB KaJopudepHoi
YCTAHOBKH U CONOCTaBHTb Pe3yJbTaThl OCMOTPa C AEHCTBYIOLIMMH Ipa-
BHJIAMH, HOpMaMH, JONYCKaMH Ha YCTAHOBKY M MOHTaX TelJOMEeXaHH-
4eCKOro o60pyn0OBaHus;

BBHIABHTH He(deKTH MOHTaxa o60pyNOBaHuSA;

BBISIBUTb OTKJIOHEHHSI MOHTaKa OT NPOEKTa;

BHISIBHTb HEJOCTATKH 3KCILIyaTalUK KaJopudepHO# yCTAaHOBKH.

[Ipun o6cnenosanun XajJopudepHOHl YCTAHOBKH. CJeAyeT YCTra-
HOBUTB:

THN H YHCJO KaltopH(depoB B YCTAHOBKE H CXEMY HX BKJIOUCHHS,
UX COOTBETCTBHE IIPOEKTY;

daxTHuecKHe JMaMeTPH PAa3BOAAINKNX TPYOONPOBOJOB THADABJIH-
YeCKOro TpakKTa;

THOB 3aNOPHOMH, PeryJaupyiouleii H NpeloXpaHHTEJbHOH apMaTyphi
H MPaBHJIBHOCTb HX MOHTAXa;

(aKTHYecKHe THIOpasMepHl M NMPAaBHJIBHOCTb MOHTaXa BO3AYXOBO-
IIOB, JApOCCeIbHBIX KJamaHOB HAa BO3JAyXOBOZE KOIpa H CMECHTeJbHOH
KaMepHhl;

KayecTBO MOHTaXKa YCTPOHCTB COUJIEHEHHS HCIIOJHHTEJIbHBIX Mexa-
HH3MOB C BO3JAYIUHBIMH KJanaHaMH H TPOTHBOIIOXKADHBIMH JIsAaMH;

NpaBHILHOCTD MOHTAaXa H HaJMyHe OTGOPHBEIX YCTPOHCTB AJs Ma-
HOMETDPOB, TEPMOMETPOB, a TaKKe JPOCCEeJbHBIX AuadparMm s H3Me-
pPeHHS pacxofa TelJIOHOCHTeJs;

cTeneHb 3arpsi3HeHUsI MMOBEPXHOCTE HArpeBa;

cocTosiHHe opebpeHuss TPyOOK KasnopHbepos;

HaJ/IHuHe MOJCOCOB XOJOLHOTO BO3[AyXa yepe3 HEIIOTHOCTH KOmpa
i HAAIWAXTHOTO 3AaHHUSI U MEXIYy CeKUHSMH KasiopHbepos;

Ha/JuyHe YTeyeK TeMJOHOCUTENS, COCTOSHHE Tpy6 B ¢JaHIeBbIX
COeINHEeHHUH;

pa6oTOCOCOGHOCT CMECHTEJBHBIX HAacOCOB H PETyJHPYIOLIHX KJa-
NaHOB NOJAaYK CeTeBOH H NMNOAMEHINBAeMOH BOIBI.

[To pesysbTaTaM BHeIIHEro OCMOTpPa cocTaBasieTcd «BegoMocTb
COCTOSIHASL TellJIOMeXaHH4YecKoro o60py/JOBaHHs KaJopH(pepHOH ycTa-
HOBKH», Tle IepPeYHCasioTcss 000py/JoBaHHe U ero 3JeMeHTH, 3KCIya-
THPYIOIIHECS C OTKJIOHEHHEM OT HODM, yKa3elBaercs, AONMyCTUMO OOHa-
pyXeHHOe OTKJIOHeHHe MJH HeT, NPHBOJAATCS PEKOMEHIAllHH 10 yCTpa-
HEHHIO HEeJONYCTHMBIX OTKJOHEeHMH. BeXoMOCTH COCTOSIHHS HOJXKHH
COCTaBJATbC B JBYX 3K3eMIaApax (mocje CTPOHTENbCTB2 H PEKOH-
CTPYKUHH — B TPeX IK3eMIApax) H NOANUCHIBATLCH DPYKOBOAHUTENEM
HaJaJoyHHX paboT, NpeACTaBHTe]eM 3KCIJIYaTHPyoLle OpraHH3aluH
H NPeJCTaBHTEJNeM CTPOHTENbHO-MOHTAXHOH OpraHH3aluH (ecju ycra-
HOBKA HaJaXkMBaeTCsl TOCJe CTPOUTE]NbCTBA HJH PEKOHCTPYKIHH).
«BemomocTp cocTOsIHHSI TemJIOMeXaHHYeCKOro OGOPYHOBaHHSI KaJOpH-
(hepHOiT YCTaHOBKH» CJIYIKHT OCHOBaHHeM JJIi COCTaBJICHHS NIPOrPaMMBl
paGoT No TeXHHYeCKOH MHATHOCTHKe KajopudepHOH YCTaHOBKH JHGO
IJ1si OATOTOBKH TeXHHUECKOH NOKYMEHTAllMH Ha NPOU3BOACTBO paboT
N0 YCTPAaHEHHIO HEJOMYCTHMBIX OTKJOHEHHH OT NPOEKTHHIX pelleHHH.

[Ipu cocraBieHHH nporpaMmel paboT no TeXHWYECKOH AHArHOCTHKE
KaJopHQepHO# yCTAHOBKH CJIEAYyeT YUHUTHIBaTh ee paKTHUECKOe COCTOS-
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HHe H OXBaTHIBAThL BECh KOMILIEKC paboT, HEOGXOAUMBIX ANS1 OGBEKTHUB-
HOTO OLIEHUBAHHUS (HAKTHUECKOro COCTOSHHS BO3JYLUIHOTO TPaKTa H TeX-
HOJIOTHYECKOH CXBMHI.

Ilporpamma pabor, KoTopast NOJXKHA COAepXXaTh NAHHHE O LeJH,
BHIAX, NOCJAENAOBAaTEJbHOCTH H MeTOAaxX BHIIOJHeHHs palbor, coraaco-
BBIBaeTCsl C IVIaBHHIM HHI)KEHEepOM IUAXThl H YTBEDXKAAeTCs TIJIaBHBIM
HHXKEHepOM CHelHaH3HPOBAHHOTO HAaJIaJJOYHOTO HJIM MOHTAXKHO-HaJa-
JouHoro npeanpuatus. I1pu HHAHBHAYaIbHOM OOCJaYyKMBAHHH NPOrpaM-
MY YTBEDKJAeT IJIaBHBIH HHMKEeHep LIAXTHI.

B cayuae, xorma cocrosinne TemIOMeXaHHYeCKOro 0GOpYIOBaHHS
He N03BOJIsieT NPOU3BOAHTL AaJbHellIHe paboThl MO HCNBLITAHHIO H Ha-
JajKe, TOATOTABJUBAIOT TEXHHUECKYI0 AOKYMEHTAUHIO H YCTPaHSIOT
HEJIONYCTHMbIE OTKJOHEHHS OT NPOEKTHHIX pellleHHiA. B 3aBucumoctH
OT XapakTepa HeJONYCTHMEIX OTKJOHEHHH OT NpOeKTa H COCTOSHHS
YCTAHOBKH HCHOJIB3YIOT TeXHHYECKYIO JOKYMEHTAlHI0 pabodyero mpoex-
Ta Ju60 pa3pabaTHIBAIOT €€ C y4eTOM KOHKPETHHIX YGJOBHH B IPOEKT-
HO-KOHCTPYKTOPCKOM O6IOpPO MOHTAaXXHO-HAJaNOYHOH OPraHH3allHH.

CrpountesbHO-MOHTaKHEE PAGOTH N0 YCTPAaHEHHIO HEJONMYCTHMBIX
OTKJIOHEHHH OT NPOEKTHBIX PeIIeHHii H HOPM, KaK NpPaBHJIO, AOJKHBI
BBINIOJIHATHCS CTPOUTENBHO-MOHTAXKHOH OpraHH3anuel.,

8.2. TEXHUYECKAS DUATHOCTUKA BO3AYIIHOIO TPAKTA
3.2.1. Oprauusaumna U TexHuYecKoe obecneueHue paGor

IleAbo TeXHHYeCKOH NHATHOCTHKH BO3AYIIHOTO TPAaKTa SIBJsETCS
onpelenenye (GaKTHUCCKHX 3HA4YeHHHl DAacXOAHHIX H TePMOAHHAMHYE-
CKHX TNapaMeTpoB MOTOKA BO3JyXa B DA3JHYHHX CeYEHHSX YCTAHOBKH.
Ha ocHoBaHuH aHaJp3a pe3yJabTaTOB JIHATHOCTHKH NPHHHMAaeTcs 3a-
KJI0YeHHe O KauecTBe (YHKUHOHUPOBAHHS NaHHOH YCTAaHOBKH, B CBSI3H
C yeM Bce BHAB paboT MO TeXHHYeCKOH NHArHOCTHKe NOJXXHH obecne-
YHBaTh JOCTOBEPHOCTb H 3aJaHHYIO TOYHOCTb.

Ilpu opranusamuu pabor HeoO6XOAHUMO HNpelyCMaTPHBATb CJely-
oulee.

1. Bpuraga HajsagyuKoB JOJIKHA COCTOATh H3 PYKOBOIUTENSA
(onmBITHOrO HHXKEHepa HJIHM TeXHHWKa) H TPex ujieHOB OpHraibl, o6yueH-
HBIX IpHeMaM pPaGOTHl ¢ H3MepHTe/bHBIMH NpPUOOpPaMH U NPHCIOCOG-
JIEHHSIMHU.

2. PaGoTel mo TexHHuYeCKOH [AHArHOCTHKE JOJIXKHBL BBIIOJHSTHCA
B cooTBeTCTBHH C «[IporpaMmoii TexHHueCKOH AHAarHOCTHKH KajopH-
(depHOl YCTAaHOBKH», YTBEPXKACHHOH TJaBHHIM HHXXEHepOM Hasiamou-
HOTO ynpaBJeHHsl H COIVIaCOBAHHOH C IJIaBHRIM HHXXEHepOM ILIAXTHI.

3. Ko BceM 3JjeMeHTaM BO3AYLIHOTO TPakKTa, Ha KOTOPHX GyayT
NIPOM3BOAUTLCS H3MepeHHUd, NONXKeH ObIThb ofecneueH CBOOGOAHBIN U Ge-
30MacHBIA AOCTYII.

4. B mpouecce BHIMOJHEHHS TEeXHHYECKOH AMAarHOCTHKH BO3AYILHO-
rO TPaKTa 3KCIJyaTAaLHOHHBEI] MEPCOHAN YCTAHOBKH JOJXKeH Hoxep-
2KHBATb 32KaHHble TeMNEePATypPHBI U FHMAPAaBJIHYECKHH PeXUMBI.

5. Pe3ysbTaThl mepBHYHBIX U3MEPEHHH CJAEAyeT 3aHOCHTb B COOT-
BeTCTBYIOIHe TAOJHIB XypHana HabmwoleHuii. CTpykTypa H cojep-
KaHHe TalJHl NPUBEAEHbl B NPHJOXKEHHH 1.
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Bpurana HalaAuuKOB HOJXKHA OHITh obecrmeueHa KOMJUIEKTOM NpH-
60pOB U NPHCIOCOOJEHHH, B KOTOPhI BXOIST:

aHeMoMmeTp vameunnlit MC-13 (2 1wT.); aHeMOMeTp KpHJIbYATHH
ACO-3 (2 w.); cekynnoMep (2 wr.); mukpoMasomerp MMH (1 wT.);
pe3HHOBHE LIJIAaHTH C BHYTPeHHHM AuameTpoM 4—5 muM (80m); BHEBMO-
MeTpudeckasi TpyOKa asuHodl 1,5 M (2 wT.); onmpaBKa MJHHOHK 2,56 M
aas1 kpensieHuss aneMomeTrpa ACO-3 (2 wrT.); onpaBka c60pHas AJMHHON
4 M ana Kpensenus anemomerpa MC-13 (1 wrt.); ageKTpoTepMomeTp
nepexocHoit DTII-2M — (2 1uT.); TepMOMETP TEXHHUECKHH CTEKISHHHIH
¢ npegenamu uaMepenus: —50—-+50 (2 wr.), 0—50 (2 wt,); 0—100
(2 wr.), 0—150 (2 wrt.), 0—200 (2 1wrT.); aBTOMaTHYeCKHH MOCT
KBM nan noromerp JI-64M va 6-12 Touek m3amepenus (1 mr.); py-
neTKa MeTaJuiHdecKas (1 wT.); mukpo6apoMerp MB-IM (1 wrt.).

Hns 3anucH pe3yabTaToB H3MepeHHH HeOOXOIAMMO MMeThb KYPHal
HabJI1I0leHH 1.

3.2.2. MeroaHKa npoBeleHHsl H3MePEHHH PacXOIHBIX
H TepMOAHWHAMHYECKHX MapaMeTpOB BO3AyXxa
B 3a/laHHBIX CE€YEHHAX BO3AYLIHOTO TPaKTa

HNasMepeHue cpefHeil CKODOCTH ABHXEHHS BO3AYs
Xa B 3aJJaHHOM CEYeHHHU

[TpeaBapHTENBbHO ONpeeNsieTCst HanpaBJeHHe IBHXXeHHs NOTOKA B 3a-
AaHHOM CeYeHHH (HampHMep, ¢ MOMOIIBIO NPHBSA3AHHON K aHEMOMETPY
HUTKH). Ecan HanmpaBjieHust NoOTOKa BO3AyXa B Pa3JHYHHIX TOYKAax
CeyeHHs He COBIAAAIOT, TO CeUeHHe YCJOBHO AEJNHTCH Ha Gosee MeJKHe
(eAMHHUHHIE) ceueHHs TaKHM 06pasoM, uTo6H HanpaBieHHe MOTOKA

BO31yXa BO BCeX TOYKAaX KaxJIOro BBIJEJEHHOTO CeYeHHs OCTaBaJioCh
ReH3MeHHBIM (puc. 15).

a
o é Cmdopxa 6 Cmbopru
Z 4
/ !
4 /
Edunuynoe Edunuvoe
2 cevenue cevenue

L)

/

Puc. 15. CxeMBl eNMHUYHBIX CEHYEHHH ]S OCHOBHBIX 3JEMEHTOB BO3AYIUHOrO TPaKTas

a — xkanoprdepa; 6 — BO3AYXOBOAA KONpa; 6 — APOCCENBHOro KJanaWa CMeCHTENbHOR Ka-
Mephl; & — BEHTHJSIHOHHOrO KaHaJa; @ — ropHOfi BbipaGOTKH
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HsMmepeHne CKOPOCTH BO3[yXa NPOH3BOIHTCS NyTEM PaBHOMEPHOro
o6BoJla €AHHHYHOrO CeYeHHi aHEeMOMETPOM o 3HraarooGpasHoil Tpa-
€KTOpHH, uTO obecneuuBaer 6ojiee AOCTOBEPHHE De3YyJbTaTH H 006Jer-
yaeT Ipolecc TaAPUPOBKH CEeYeHHS II0 CKOpocTH. KsMepenus npousBo-
IAT cAenyiomuM o6pasom.

Crauajyia onpepe/sioT IJomabs safiaHHoro ceuerus. I[lepex Haua-
JIOM H3MepeHHH (QHUKCHPYIOT M 3aMHCHBAIOT B XKypHaJ HalJ0feHHH
HauyaJbHOE II0JIOKEHHe N; CUeTYHKa aHeMoMmeTpa. AHeMOMeTp KpensT
B ONpaBKe M BHOCAT B BO3AYLIHH NMOTOK TaK, YTOOH OCb KPHJIbYATOro
aHeMoMeTpa pacmoJiarajach lapaJjieibHO, a8 OChb YalleyHOro aHeMo-
MeTpa — TepNeHJUKY/JISPHO HanpaBJIeHHIO IOTOKa Bo3Adyxa. OTKJOHe-
HHe OT YKa3aHHBIX [IOJIOXKEHHHA He HOJXKHO npeBHmarts 15°. Uepes
5—10 ¢ mocse BHeceHUs aHeMOMeTpa B IIOTOK OJHOBPEMEHHO BKJIOYa-
10T CeKyHAOMep M cueTyHK aHemoMerpa. [lo ucrewennn 50—100 c
CYETUHK W CEKYHIOMep BBHIKJIIOYAIOT M HX INOKa3aHWs 3anuchBaior. M3-
MepeHHe TNPOAOJKHTeNIbHOCTbI0 MeHee 50 ¢ He dukcupyor. Yucao
JeJIeHHH CUeTUHKA n, NPUXOAAIKXCH Ha | ¢, ompelessliOT OTHOLIEHHEM
pasHocTH KoHewHoro N; H HauajbHOro N; moKasaHH#l CUeTYHKA KO
BpeMeHH H3MepeHud T (c):

Ny—N,
n=—— 13

CpeRHIOI0 CKOPOCTb JBUXKEHHSI BO3LYIUIHOro NMoTOKa V onpenensior
no mpujaraeMoMy K npu6opy rpaduky. KpeuIbuyaTHi aHeMOMeTp
npeiHasHayeH AJsS H3MEPEHHs] CKOPOCTH NOTOKAa BO3JyXa B mpejenax
0,2—5 M/c, a yaueyHBIi aHEMOMETP H3MepseT CKOPOCTb B Mpejenax
1—20 m/c. AGconioTHOe 3HayeHHe TNOrpelIHOCTH (M/C) H3MepeHHs
3aBHCHT OT CKOPOCTH ABHIKeHHsI MOTOKa Bo3Ayxa V H JJs KpHJIbYaTO-
rO M 4almewyHoro aHeMOMETPOB oNpejlesifieTcss COOTBETCTBEHHO o (op-
Mynaam (14) u (15):

AV = 0,06V + 0,1; (14)
AV = 0,06V +0,3. (15)

HM3MepeHnue cpefiHefi TeMnepaTyph Bo3Ayxa
B 3a]laHHOM CeYeHHH

Jsis HM3MepeHHS TeMIepaTypbl Hapy:KHOro BO3JlyXa Ha yuyacTKax
BO3AYIIHOTO TPaKTa H BO3AyXa B BLIXOAHBIX CEYEHHSX KasJopHQepoB
IPHMEHSIOTCS] COOTBETCTBEHHO: TeXHHYECKHH CTEKJISIHHBIA PTyTHHH Tep-
MoMeTp ¢ npeaesamu wusMepesnss ot —50 jgo +50°C; npuGop
ATII-2M u muoroToyeuHele MocTel THna KBM B KOMMIJIeKTe ¢ AaTy#-
kamu TCM-6097 u TCM-410-01.

TepmoMeTp Aas u3MepeHHs TEMIEPATyphl HAPYKHOro BO3AyXa AO0J-
XKeH OblTh 3aLIMIleH OT HENOCPEACTBEHHOro BO3AEHCTBHS COJHEUYHBIX
Jyyelt ¥ aTMOC(EpPHbIX OCaAKOB.

TemnepaTypy BO3Lyxa B 3aJJaHHOM CEYeHHH HM3MepSIOT IIOCJe ero
TeMIepaTypHOH TapHPOBKH, KOTOPYIO OCYLIECTBJIAIOT B CJeAylolleM Io-
panke. B 3amaHHOM CeuyeHHH NOMeILAIOT AATYMK 3JEKTPOTepMOMETpa
ATII-2M ¢ Hacaakom. Ilpn6op pacnosaraloT TOPH3OHTaJbHO, Tepe-
KJioyaTesib poAa paGoThl yCTaHABJAKBAlOT B MNoJoXeHHe «KOHTPOJbY,
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BKJIIOYAIOT MUTaHHe W YCTAHAB/JWBAlOT AMana3oH H3MepeHHH B mpeje-
Jlax oxHlaeMoii Temnepatypbl. Pyuxoii «PeryanpoBanne Hanpsixe-
HHS1» YCTAHABJMBAKOT CTPEJKY WHIHKATOpa Ha MaKCHMaJbHOe AeJe-
HHe WIKaJH, MOocJe Yero nepek/ioyartedb poAa paboTH MNepeBOAAT
B noaoxeHue «H3mepenue». Mamepenue temnepaTypnl npoH3BOIAT
B TeyeHde 50 ¢, mpHYeM HAYMHAIOT NpOUECC U3MEPEeHHS He paHee yeM
yepe3 5 MHH NOCJe YCTAHOBKM AAaTd4uKoB. Eciu TeMmneparypa Bo3pyxa
B PasJHYHBHIX TOYKAX 3aJaHHOTO CEUeHHs OTJHuaerTcs Oojiee ueM Ha
0,5 °C, nocienHee cjaelyeT pasJeJUTb Ha COBOKYNHOCTb €IHHHYHBIX
ceyeHHl, MJOLIaAH KOTOPHX MHOJIXKHLEI COOTBETCTBOBAaTb MJOLLAAAM
€1VHHYHBIX CeYeHHH, BbIJeJNeHHHIX B Inpolecce H3MepeHHH CKOpPOCTH
BO3JyXa.

A6conoTHOe 3HaueHHe NOTPELIHOCTH H3MEPEeHHsl TeMmepaTyp 3a-
BHUCHT OT BHAa npu6opa, NPaBHJILHOCTH €ro pasMellleHHss U JPYrHX
¢axkTopoB.

B of6mem ciyyae abCOMIOTHOe 3HAayeHHe NOTPEUIHOCTH H3MepPeHHSN
Temnepatyph (°C) HaJIOYHBIMH TEPMOMETPaMH MOXeT GbITb BHIUHCJIE-
HO 1o ¢opmyae

At = 0,582, (16)
rae 3 — neHa HaWUMEHDBLIEro JesleHusl IIKanbl Tepmomerpa, °C.

Kowmnaektsl NPUOOPOB A M3MEpeHUs TeMNepaTypH, COCTOsLiHe
W3 JaTyhKa TeMIepaTypsl H BTOpHUHOro npubopa, obecrneyHBaOT H3-
MepeHHe TeMNepaTyphl ¢ aGCOMIOTHEIM 3HAYEeHHEeM TOTPellHOCTH, ONpe-
nensiemoit no dopmyJe

n
M =150t a7
rae Ky — KJjacc TOYHOCTH npubopa, KOTOPHi NPHBOAHTCS B TeXHHYe-
CKHX JaHHHIX NpHOOpa; ¢ — OTCUMTaHHOE N0 WKaJje NPHGOPa 3HaUeHUe
u3MepsieMolt TeMneparyp, °C.

I/Ismepenne AaBJeHHA BO3JayXa

Hamepenne naBjeHHsi NPOH3BOASAT C MNOMOILBIO MHKpoGapomerpa
MB-1IM c npenenamu H3MepeHus 96,05—109,4 xIla.

ITpu cHATHM noKasaHHii NMPHGOP HOJKEH HAXOAMTbCS B TOPH30H-
TaJbHOM MoJIOXKeHHH (wKajoii BBepx). Ilepex cHsATHEM mnoKa3aHHA
HeoGXOAHMO CJerka NOCTy4yaTb NajblieM N0 CTEeKay, YToGb He Aomy-
CTHTb NOTPELIHOCTH OT TPEeHHS B CHCTeMe Nepelau nmpubopa. [lokasa-
HHSI CHHMAIOTCS C TOYHOCTbIO 0 MHHHMAJIbHOTO JAeJieHHs wKaJsl. OxHo-
BPEMEHHO CHHMAIOT [IOKa3aHHs TEPMOMETPA, HAXOJsAILerocss Ha MHKPO-
6apomerpe, ¢ TounocThio 0,5 °C. Ilpu Konebanuax cTpesxn Heo6XOAHMO
NPOM3BECTH HECKOJbKO (He MeHee Tpex) H3MepeHHH, QHKCHpys MOJO-
XKeHHe CTPEJKH, H BBIYHCJIHTBb MO HHM CcPeJHee 3HauyeHHe NaBJeHHS.

A6cosoTHOE 3HaueHHe NMOTPEIIHOCTH U3MEePEHHsT AaBJieHHsI BO3AYXa
npu6opom MB-IM cocrasasier 24,012 Tla.

Hns u3MepeHuss 1aBNeHHs, NMOTepH [ABJEHHS H paspexeHHs Ha
a3pPOAHHAMHYECKHX CONMPOTHBJEHHSIX BO3AYIIHOTO TpakKra KaJopHdep-
HbIX YCT2HOBOK HCIO/Ib3YIOT MHKpoMaHoMeTphl THna MMH c npuem-
HHKaMH 1aBJIeHUS — NHeBMOMeTPHYECKHMH TpYOKaMH.
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ITopsaok MOArOTOBKH MHKpOMaHOMeTpa K paboTe ciaeAyloului:

C IOMOIbK PEryJHPOBOYHHX BHHTOB INPHGOp yCTaHABAMBAlOT B
CTpOro rOpH3OHTAJbHOE NOJOXEHHe Ha YCTOAYHBOM ocHoBaHHH. Ilpa-
BHJIbHOCTb YCTaHOBKH NpHOOpa KOHTPOJHpyeTcs TOJOXeHHeM BO3-
JyLIHOTO NMy3bIPbKa;

ycTaHaB/JMBaeTcs KPOHLITEHH C H3MePHTENbHOH TPpyOKoil B KpalHee
BepXHee NOJIOXEHHe H Mocjie NMOBOPOTA TPEXXOAOBOIO KpaHa IMPOTHB
4acoBOi CTPeJKH 10 yIopa «PeryjsiTop HYJeBOro NOJIOXKEHHSI» yCTa-
HaBJHBaeTCs B BepXHee NOJOXKEHHE;

B pe3epByap 3aJHBAlOT  STHJOBHHA  CHHPT (C INIOTHOCTBIO
p=2809,5+5 Kr/mM®) B TaKOM KOJHYeCTBe, YTOGHl €ro ypOBEHbL B CTe-
KJISIHHOM H3MepHTeNbHOH TPyGKe HaXOAHJICS NPOTHB HYJEBOro neJie-
HHU$ LIKaJH, pe3epByap 3aKpHBalOT NpoOKOH;

6

2
‘ ) E
&

. A7
g J J

Puc. 16. CxeMbl NPHCOERHHEHHSt NMHeBMATHYECKMX TPYOGOK NpH H3MEpeHMH NaBAEHHS
BO3/yXa B BO3JAYUIHOM TpakKTe:

@ — NOJNHOTO NOJOXHTENbHOro; 6 — MOJMHOrO OTPHIATENLHOr0; 6 — CTAaTHYECKOIo MOJOXKHTENb-
HOTO; 2 — CTaTHYeCKOTrO OTPHIATENbHOro; G — AHHAMHYECKOIo

Ha IUTyuep TPEXXOJOBOr0 KPaHa HANeBalOT OTPEe30K Pe3HHOBOMH
TPYOKH H NPOGKY TPEXXOMOBOTO KpaHa CTaBAT B pafouee NOJOXKeHHE
NOBOPOTOM €e IO YaCOoBOH CTPesiKe 0 yNnopa, 3aTeM NOACOCOM, YTOGHI
BbIAYTb BO3[yX B pe3epByap, NOAHHMAIOT YPOBEHb CNHPTAa B CTEKJsiH-
HOH M3MepHTeNbHOH TPyOKe NPHMEPHO A0 KOHIA IIKaJhl;

nocje NoBopoTa NPOOKH TPeXxXoAoBOro KpaHa INPOTHB 4YacoBO
CTPeNKH [0 Ynopa KPOHLITEHH C H3MepHTeJNbHOH TPYOKOH craBsTCH
B Heo6XoAuMOe MoJioXKeHHe (AJsi YCAOBHH BO3AYUIHOTO TPaKTa KaJjo-
PUGEPHBIX YCTAaHOBOK NMOCTOSSHHBIH MHOXHTeNb npubopa Ky, 3HaveHHs
KOTOPOro HaHeceHbl Ha AYroo6pasHoii cTofKe, NPHHHMaeTCS PaBHBIM
0,2) u peryasTopoM YPOBHSi OKOHUaTeJbHO KOPPEKTHPYIOT HYJb;

pPe3MHOBBIMH IIJAaHraMH AuaMeTpoM 3—5 MM npHOOp COEXHHSAIOT
¢ 06bEKTOM H3MepeHHs, NPOBEPSIOT NOJOXKEeHHs NpHOopa N0 yPOBHAM
M NpH HeOOXOAMMOCTH PeryjupPyIOT DPEeryJHPOBOYHLIMH BHHTAMH;

NoBepHYB NPOOKY TPEXXOAOBOro KpaHa MO 4YacCOBOH CTpesiKe 10
ynopa, NPHCTYNaloT K OTCYeTaM.

TpyOKH NOJHOTO M CTAaTHYECKOro AABJIEHHS NOAKJIIOYAT K MHKPO-
MaHOMeTpy B onpelieseHHoM nopsake (puc. 16). Ilpu usmepenuu nos-
HOTO TOJIOKHTEJbHOrO JaBJeHHsi TPYOKY MOJHOrO naBieHus I npu-
COeIHHSIOT K IUTyUepy 3 pesepByapa MHKPOMaHOMeTpPa, NpH 3TOM
wtynep 4 ocraercsa OTKPHITHIM. [Ipy M3MepeHHH Xe MOJHOro OTpHUIA-
TeJbHOro JAaBJeHHs1 TPYOKY MOJIHOro AaBJeHHs NMPHCOEIHHAIOT K IUTY-
uepy 4 npH oTKpHTOM WITYLEpe 3.
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Ilnsi W3MepeHHs] CTATHYECKOro TMOJIOKHTEJIBHOTO NaBJIeHHSI TPYOKY
CTaTHYeCKOro AasjeHHss 2 |(C YeTHIpbMsi GOKOBHIMU OTBEPCTHSIMH)
NPHCOENHHSAIOT K WITyHepy 3 pe3epByapa MHKDOMaHOMeTpa IpH OT-
KpuiToM wTtyuepe 4. JIJAs H3MepeHHs CTaTHYECKOTrO OTPHIlaTeJbHOro
JaBJjieHHs1 TPYOKYy CTAaTHYECKOro AABJIEHHS NPHCOEIHHSIOT K LITYIepy
4 Tpy6KH MHKPOMaHOMeTpa MpPH OTKPHTOM uITylepe 3.

[lpu n3MepeHun AMHAMHYECKOrO JaBJIeHUS TPYOKY MOJHOrO AaBJe-
HUsl IPHCOEAHHAIOT K LITYLepy 3 pe3epByapa MHKPOMaHOMeTpa, a Tpy6-
Ky CTaTHYeCKOro AaBJeHHs K wTyuepy 4 TPyOKH MHKpOMaHOMeTpa.

HaBnenue (ITa), umaMepeHHOe MHKPOMaHOMETDPOM, ONpeaessercs
3aBHCHMOCTBIO

P, =981HK,, (18)

rae H — orcuer mo mKaje npubopa, MM; K, — HOCTOSIHHBEIL MHOXHTENb
npubopa.

3.2.3. U3smepenne PACXOAHLIX H TEMMNEpPaTypPHbLIX MapaMeTpoB BO3AyXxa

Kaanopudepn. HMamepenus npoHsBoAAT IPH MOJHOCTbIO OTKPHI-
THIX KJallaHaX CMecHTeJbHON KaMephl ¥ BO3AYyXOBOAa Kompa. Kphuib-
yaTeiM aHemomerpoM THna ACO-3 paBHOMepHO OGBOASAT MO 3Mr3aro-
0o6pa3Hoil TPaeKTOPHH BHIXOLHOe ceyeHHe KajopHdepa Ha PaCCTOAHHH
10—15 cM ot ero paGoueit nosepxHocTH. [Ips sToM Heo6X0AMMO, UTO-
6Ll JIHUO, BHINOJHSIONlee H3MepeHHe, HaXOAWJIOCh Ha DAacCTOSHUHM He
MmeHee 1,5 M or Mecra HM3MepeHHS. Pe3ysJbTaThl H3MepeHHH 3aHOCAT
B XYypHaJ1 Ha6/MIOReHHH.

JHOBPEMEHHO C H3MepeHHeM CKOPOCTH H3MepsSIIOT JaBJIeHHE H
TeMrepaTypy BO3JyXa B BHIXOJHBIX Ce4eHHAX Kauaopudepos. Hasienne
¢dukcHupyloT ¢ NoMouibio MHKpo6apoMeTpa, a IS H3MepeHHsl TeMIle-
paTypH HCHOJB3YIOT CAMONHUIyIHe MOCTHl WJH JOroMeTpH. JlaTYMKH
TeMnepaTtyphl yCTaHaBlHBalOT Ha paccrosHHH 0,3—0,5 M or noBepx-
HOCTH Kaslopudepa c NOMOLIbIO CHENHAJBHBIX HCOJNBYATHIX JeprKare-
Jeit, MO3BOMAOMNX 3aHKCHPOBATh KATYHKHU B ONpPeldesIeHHBIX TOYKax
ceyeHHd. UHCIO AaTYMKOB HO/KHO OHITh KPAaTHO UHCHY «XOJOB» Ka-
Jopudepa No rpeiollieMy TEMJIOHOCHTeN0. Tak, AN 4eTHPeXX040BOro
Kanopudepa MOXKHO NPHMEHATb 4n RKATYHKOB, rje n — LeJoe YHUCJIO
u3 psana 1, 2, 3.

Iast cokpallleHnsi NMOTePb BPeMeHH Ha MNOATOTOBKY K H3MEpPEeHHIO
TeMIeparyp BO3J4yXa Ha BHIXONe M3 CJeAyOUHX KajopH(pepoB Heol-
XOAHMO, YTOGHl YHCJIO RATYHMKOB OBLIO JOCTATOYHBIM MJISI H3MEpEeHHs
TeMIepaTyph BO3AyXa Ha BHIXOJe He MeHee ABYX Kasopudepos. [Toka-
SaHHs BTOPHYHOrO IpHOOpA CYHTAIOTCS NOCTOBEPHLIMH COYCTSt 5 MHH
nocje BKJAIOYEHHS NpHGOpa H YCTAaHOBKH JaTYHKa TeMIepaTyphl.
Bo Bpemst uaMepeHHil CJleLyeT NOCTOSHHO KOHTPOJHPOBATb CPeNHH
MacCOBBIl pacXoji TeNJIOHOCHTEeNs, [AaBJeHHe H TeMIepaTypy ero Ha
nojampuleM u o6patHoM TpybonpoBojax, a TaKXKe TeMmepaTypy Ha-
PYKHOTO BO3JyXa H Pe3yJbTaThl 3aHOCHTb B COOTBETCTBYIOLIHe TabJu-
1bl XKypHana HaOJIoAeHH .
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JpoccenpHBUKNANaH CMeCHTEJbHOH KaMepH. Hs-
MEepeHHs HAuHHAIOT C 3aMepa IUIOUAaJH KHBOTO CeYeHHs MNOJHOCTLIO
OTKPHITOro ApoccesbHoro Kiaanana. CKOpocTb BO3lyXa B CEYEHHH APOC-
ceJIbHOro KJjamaHa CMECHTEeJbHOM KaMephl H3MepsiioT B MOJOXKEHHR
«ITo/HOCTBIO OTKPHITO» yYalieyHHM aHeMomeTpomM MC-13. Tak kak
JPOCCEJIbHBIN KJalaH CMECHTeJbHOH KaMepH LIAXTHOH KasopHepHOR
YCTaHOBKH HMeeT (oJblIoe CeyeHHe, ero YCJOBHO pa3bHBAlOT Ha elH-
HHYHble TPSIMOYrOJbHEIe ceueHHsl. EcauM ApoccesbHBI KJalaH Kasio-
3UHHOrO THINA, TO B KayeCTBe €JHWHHUYHBIX CeUeHHI NPHHHMAIOT ceye-
HHSI MeXAy CTBODKaMH XaJio3u (cM. puc. 15).

[ u3MepeHHs TeMIepaTyph BO3JyXa HCIOJb3YIOT aBTOMaTHue-
cKHe MocThl uaH JoroMerpsl KBM-2 u JI-64U. JlaTunku TeMmnepaTyphl
YCTaHABJHBAIOT N0 UEHTPY KaxKAOro eAHHHYHOrO CedeHHs.

JlaBneHue BO3ZyXa H3MepSAIOT C MNOMOILBIO MHKpobapoMerpa
MB-1IM.

INepen HauasoM n3MepeHuil HeO6XOAKMO NPOBEPUTh paboTocmocol-
HocTh Bcex mpubopoB, Ias ofecneuyeHust JOCTOBEPHOCTH Pe3yJabTaTOB
H3MEpEeHHsi CKOPOCTH, HAaBJEHHS M TeMIepaTyphl BO3AyXa IPOU3BOIAT
B KaX/IOM eJHHHYHOM CeYeHHH He MeHee TpeX pa3. PesyabraTh H3Me-
PeHHIT 3aHOCAT B XKYpHaJ Hab/0oeHu .

Bosaanyxoeoa xomnpa. Ilocte mpeasapuTesbHOro 3amepa
NJIOLIAM KHUBOrO CeYEeHHs BO3AYXOBOJAa Kompa €ro pasGHBAOT la
yCJIOBHBHIE eIHHHYHbIE NPAMOYroJabHele cevyeHHsl. Ilpn 3toM HeoGxo-
A¥MO, 4TOOBl 1O BHICOTE BO3/1yXOBOJa €IWHHYHBIX CeuYeHHH OLLIO He
MeHee ABYX.

I npousBOACTBA M3MEDEHHH NPUMEHSIOT aBTOMAaTHUECKHH MOCT
KBM-2 unn aoromerp JI-64M1 B xoMIekTe ¢ AAaTYHKaMH TeMmiepary-
PH, uaieyHHi aHeMoMerp MC-13, mmkpo6apomerp MbB-IM m npu-
cnoco6jienne 1151 IHCTAHIHOHHOT'O H3MepeHHs CKOPOCTH Bo3Ayxa. Ile-
pel HauaJoM H3MepeHHH cjexyer y6eAuTbcs B PpaboTOCHOCOOHOCTH
Bcex npHOGopoB. JlaTyMKH TeMNepaTypH YCTAaHABJHMBAIOT NO HEHTPY
€JHHHYHBIX CeyeHHH.

Hamepennss npousBonAT NpH NOJHOCTBIO OTKPHITOM KJanaHe BO3Zy-
XOBOAa KONpa He MeHee TPeX pa3 KaxJoe H Pe3yJbTaThl 3aHOCAT B
JXKypHaJa HabJ10eHuH.

BeHTHAAUHOHHBA KaHaJ BeHTHAALHOHHHE KaHaJbl Ka-
JIopHGepHBIX YCTAHOBOK XapaKTepH3YIOTCS 3HAYHTENbHHIMH ILIOLIA-
LSMH XKHBBIX CeYeHHH, COH3MEPHMBIMH C CeYeHHSMH TOPHHX Bhipa-
60TOK, OTHOCHTEJIBHO MaJBIMH JUIMHAMH ¥ HaJHUYHEM MECTHHX
cONpoTHBeHHAH. 11 BHIIOJHEHHS] H3MepeHHH HeOOXONHMbBl aHeMOMETP
MC-13, aBTOMaTHYECKHH MHOTOTOYEYHBIi MOCT C JaTYHKAMH M MHK-
po6apoMerp MDB-1M, YuuTHBass HepaBHOMEPHOCTb pacHpefeseHHs
BO3AYLIHLIX NOTOKOB B KHBOM CeyeHHH KaHala, ero yCJOBHO pa3bu-
BalOT Ha eJAWHHYHBE CeyeHHsl, HapuMep, KaK NOKa3aHO Ha puc. 15.
BenuuuHBl TeMnepaTyp B €IMHHYHBIX CEUCHHAX HE JO/DKHH OTJIHYAThCS
G6osee yem Ha 0,5°C. JIaTUHKH aBTOMaTHYECKOTO MOCTa PaclioJaraioT
B FeOMeTPHYECKHX LEHTPax eIMHHYHBIX ceweHuil. [las npomssomcTBa
3aMepoOB  CKOPOCTH BO3AyXa HaJaiuyHK XOJXKeH BbiGpaTh pabouee
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MecTo He O6suXKe 2,5 M K BLIODAHHOMY CEUEHHIO H C TIOMOILLIO H3Me-
PHTeNIbHOM WTAHIK BHECTH B HErO aHEMOMETp.

H3mepeHua HPOH3BOAAT NPH MOJHOCTBIO OTKPHITHIX KJAllaHAX CMe-
CHUTeJbHOH KaMephl M BO31yXOBOJa KONpa He MeHee TPexX pa3 Kaxjoe,
PesynbraThl H3MepeHHH 3aHOCATCA B XKypHaJl HabJIOAeHHH.

Bosayxonmogamomuii cTBOJ. B npakrike CyllecTByIOT
pas3jiuuHbie Crocobul ONpefesieHUs pacxofa BO3AYyXa, MOCTYMAIOUIEro
yepe3 BO3AYXOINOLAWOUIHi cTBoJ B waxTy. HanGosee TOUHEIM SBISAET-
csl onpelesieHHe pacxoja BO3AyXa yepe3 MAarHCTPaJibHble H Pa3jHYHBIE
[0 HAa3HAYEHHIO TOpHble BBIPAOOTKH, OTXOAALIHE OT cTBoJsa. IJas atoro
B Kaxjo# BrIpa0OTKe, NPUMHKAIOUEH K BO3AYXONOAAlOUleMy CTBOJY,
BBIGHPAIOT MECTO H3MepPeHHS — NPAMOJHHEHHH yYacTOK C HeHapy-
IIeHHO! Kpenpio. MexX/Jy MeCcTOM H3MepeHHsi IapaMeTPOB BO3AyXa H
CTBOJIOM He JOJKHO ObITh TOPHHIX BHPaboTOK — orBeTBjeHuil. [Ipu
HaJHYUH B TOPHOM BEIpa6OTKE BAaroHOB H3MepeHHs HeoGXOAHMO Mpo-
H3BOAHTL Ha PACCTOSIHHH OT HHX, PaBHOM He MeHee TPeXKpaTHOM AJIH-
el BaroHa. [lepeq MecTHBIM CONpPOTHBJIEHUEM TODPHOH BbIpaGOTKH
(mOBOPOTOM) - H3MepeHHe NMPOU3BOAAT HAa PACCTOSHHH, PABHOM He Me-
He¢ TpPeXKpaTHOM WHMPHHBI BHIPAGOTKH, W NoOCJE NMOBOPOTAa — IUECTH-,
BOCBMHKDATHOH WIHPHHH. IIpH BbIGOpEe MecT M3MepEeHHH YYHTHIBAIOT
HaJMyHe MEeCTHBIX CONpPOTHBJIEHHI M B MeCTe H3MeDeHHH ONpeAessioT
reoMeTpHUECKHE Pa3Mephl ceyeHHi ropHoil BHPaGOTKH.

Ecau BHpaGoTKka 3akpensieHa GasJKaMH CHELHAJbHOTO MNpodus
(apouHas kpemb) M Kpemb He HapylleHa, IJIOWaib cedeHuss (M?) BHI-
yHcasIOT Mo popmyae [6]:

S =0,8hb, 19)

rge h, b — makcuMaJbHbIE BEICOTA W LIMPHHA BBHIPAGOTKH, M.
Eciu ¢opma Kpenu HapyleHa, TO IJIOMaAb CEYEHHST HAXONAT MO

(dopmyne
P

S= 115 (20)
rae P — nepuMeTp BHIPaGOTKH (M), HJIH
S=0b({%—0,0). @1

st BBIpaGOTOK, 3aKpeIJIeHHBIX GETOHOM, MJIOLIafb CEYeHHS C KOpO-
GOBBIM HJIH MOJYLUUPKYJbHBIM CBOJAOM BBIYHC/SIIOT COOTBETCTBEHHO IO
dopmynam (22) u (23):

S = b (h 4+ 0,26b); 22
S = b (h+ 0,39), 23)
rne b 1 h — WHpHHA M BBLICOTA NPSMOYrOJbLHOH YacTH BHIPAOOTKH, M.

B Hesakpem/JeHHBIX BHPaboTKax ceueHHe H3MepSIOT yepe3 KaxK-
able 0,5 M BBICOTHI H LIMPHHBE, HaHOCAT HX Ha OGymary B Macumrabe u
NJIaHHMETPOM ONpeeSIOT MJIOUIaAb.

Cpenniwoio ckopocTb BO3JyXa B TODHOH BhHIPaGOTKe H3MepsIOT C Mo-
Moliblo YalleyHoro aHemomerpa MC-13, ykpenseHHOro Ha IapHHUPHO
NOfBeCKe HM3MEpHTeNbHOH IWITaHrH. Vi3MepeHnsi mpoH3BOAAT MeTOZOM
«repeli co6oit» (JHLO, BHIONHAIOLEE H3MEPEHHE, CTOUT B BHIpAGOTEE
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JHIOM K CTPye Ha PacCTOSTHAY He MeHee 2,5 M OT 3aJlaHHOTO CeveHHS,
W Ha IITaHre IUVIABHO NepeMellaeT aHEMOMETD B CEYEHHH 110 3Hr3aro-
06pasHoil TPAaeKTOPHH).

Ecau ckopocTh BO3AyXa H3MepSIOT B ABePSX HJIH BEHTHJISIIMOH-
HBHIX OKHaxX, TO NOJYYeHHHH pe3y/abTaT HEOOXOAHMO YMEHbLIHTb Ha
nonpaBouHblil K03 dHuHeHT K, paBHbli 0,9 npu IJOMAai# OKOH MeHee
0,25 M2 u 0,95 npu OTHOLIEHHWH TJIOIAaAH ABEPH K IUIOILAAM CEUYEHHS
BHIpAaGOTKH MeHblueM HJIH paBHOM 0,5.

TemnepaTypa BO3ZyXa B IOPHBIX BLIDA6OTKaX H3MepsETCH TeXHH-
YeCKHMH CTCK/SSHHBIMH TepMOMETPaMH, Tak KakK MoJe TeMOeparyp
IOTOKa BO3[yXa B JII0G0i TOUKe CeUeHHs] OJHHAKOBO.

JlaBnenre BO3LyXa H3MepsieTcsi ¢ MNOMOLIbI0O MHKpoGapoMer-
pa MB-1M. Bce u3MepeHHsI BBHINOJHSAIOT NPH NOJHOCTbIO OTKPHITHIX
KJanaHax CMeCHTEeJIbHOM KaMephl H BO3JyXOoBoja Kompa. Pesysbrartsl
H3MepeHHil 3aHOCAT B XYpHaJ HabJI0JeHHH.

VuacTku BO3AYWHOro TpakKTa KajdopudepHOH yc-
TaHOBKH. lleapo u3MepeHuil BjsieTCs ONpefieleHHe MOTepH AaB-
JIEHHs Ha CJAe[YIOIMX yJYacTKax BO3IYLUIHOTO TpakTa: aTmocdepa —
BXOA B Kajopudepbl; aTMocdepa — BHIXOX H3 KaJOpH(DEpOB; aTMOC-
tdepa — BXOX B ApPOCCENBbHBIA KJanaH CMeCHTeJbHOH KaMephl; aTMoC-
tdepa — BHIXOE M3 [JpPOCCENIBHOTO KJaldHa CMeCHTEJbHOH KaMephl;
aTMoc(epa — COnpsiKeHHe BEHTHJIALMOHHOTO KaHaja €O CTBOJIOM.

H3smepenug NPoOU3BOAAT NpH NOJHOCTBIO OTKPHITHIX KJalaHax cMe-
CHTEJNbHOM KaMepel H BO3AYX0oBoja Kompa. I'epMeTH3HpylolllHe 3aTBO-
pbl YCTbsi KJIETEBOrO CTBOJa M JBEPH LLJIIO30BBIX KaMep HaAllaxTHO-
ro 34aHHsl OOJKHbH ObITh 3aKpHITH. JlJs BHINOJHEHHs H3MepeHHH
Heo6XoquMB MHKpoMaHoMeTp THna MMH u nHeBMOMETpHUECKast TPYG-
kKa Ilpanprasi. IlpesBapuTenbHO 3aMONHEHHBIH CHHPTOM MHKPOMaHO-
MeTp YCTAaHABJHBAIOT Ha JKECTKOH OCHOBE M C IOMOUIbIO peryJaupo-
BOUHBIX BHHTOB [PHBOJASIT B TOPH3OHTaJbHOE MNOJOXKeHHe. 3aTeM
YCTAHABJHBAIOT KPOHUITEAH ¢ H3MepHTeJbHOH TPYOKOH B Kpaiinee
BepXHee NOJIOXKEHHE, IIOBOPAUHBAIOT TPEXXOMOBOH KpaH MPOTHB Ya-
COBOIl CTPEeJKH O YNOpa, YCTZHABJIHBAIOT PEryJsTOpP HYJEBOTO MOJO-
JKeHUS Ha HOJb, HaJeBalOT Ha IUTyuep (—) TPEXXOAOBOrO KpaHa
OTPE30K Pe3HHOBOH TPYOKH H yCTaHaB/JMBAlOT KpaH B pa6ouee MoJo-
JKeHHe, TNOBOpauMBasi €ro IO uacoBoil cTpesike N0 ynopa. Iloacocom
NOJHHMAIOT YPOBeHb CIHPTa B H3MepsieMoil TpyOKe (IO KOHIA LIKa-
JBl) 0 HCUE3HOBEHHs BO3JAYWIHBIX NMpo6ok. IIpu Hajuyuu npoGoK. HX
cjefyeT BHAYTb BMecTe CO CIIHPTOM B pe3epByap, NOBEPHYTh TPeXXo-
NOBOH KpaH IPOTHB YacoBOH CTPeJKH [0 YNOpa, YCTaHOBHTb KPOH-
IITelH C H3MEpHUTeNbHOM TPYOKOH B NOJIOKEHHE, COOTBETCTBYIOllee
Ky=0,2 u OKOHUATEeJbHO YCTAHOBHTb «HOJb» IIKajbl, PaCTAHYTb CO-
enuyuTesibHue uHUTaurd. OWH LIAaHT HAfO HaleTh Ha mrtydep (-+)
TPeXXOLOBOTO KPaHA H COEJHHHTDb. ero ¢ «aTMocepoii» (BhIBECTH BTO-
poit KOHel IIIaHra HapyXy), BTOPOH ILIAHT HajeThb Ha mtyunep (—)
K COCIHHHTb €ro Co IITYIePOM CTaTHYECKOro JAaBJeHHsl IHEeBMOMeT-
pHUeCKO# TPYOKH, NPOBepHTh MOJOXEHHe NPHOOpa MO rOPH3OHTAIH
H, eCJH 3TO Heo6XO0AHMO, MOApPEryJHpoBaThb €ro peryJHPOBOYHBIMH
BUHTaMH, NOBEPHYTh TPEXXOAOBO{i KpaH MO 4YacCoBOH CTpesKe MO YMHO-
Pa ¥ NPUCTYNHTb K H3MEpPEeHHSAM.
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Pa6ounit koHell THeBMOMETPHYECKON TPVOKY BHOCST B BO3AYIIHHI
NOTOK Tak, 4TOObl ee OCb COBNAajaja C HAaNpaBJEHHEM [BHXKEHHS MO-
ToKa. OTkioHeHHs Gonee 15° He gmonyckawTcs. Jlis onmpenesenus
noTepu naBJieHHs B GOJbLIOM CeuyeHHH TPYOKy NepeMelIalOT B ceue-
HHH HJH BIOJb €r0 NOBEPXHOCTH. MaKCHMajbHOe 3HaueHHe JaBJEHHS
Ha H3MepsieMOM YYacTKe NMPHHHMAIOT 3a OTCYET H 3aNHCHIBAIOT C yye-
TOM KO3 duuHenTa Ky B XKypHaJ.

Bo BpeMsi pa6oTH HEOGXOAMMO MPOBEPATh NMPOKJAAKY IUJIAHIOB,
He JO0IyGKasi HX Ae(hOopMalMH HJH NepeKPyUHBaHHS, KOHTPOJHPOBATH
«HOMBb» IIKAJH H TOPH3OHTAJBHOCTb MNOJOXKeHUst npuGopa. KMamepe-
HHSl B KaXJOi TOYKe NPOH3BOASAT He MeHee TpeX pas.

IOpoccenbHB i KTanmaH cMmecuTedbHOH Kamepn. Hs-
MepeHHs1 NPOM3BONST B LEJSX onpefefeHHs KO3pQUUHEHTOB aspoiu-
HaMHYeCKHX CONpPOTHBJIEHHI H PACXOAHBIX XapPaKTEPHUCTHK Jpoccelib-
HOTO KllalmaHa CMECHTeJbHOH KaMephl (JJIsi YCTAHOBOK C perylupoBa-
HHEM TENJONPOH3BOAHTENbHOCTH pPacxX0JAOM BO3JyXa 4Yepe3 KaJlopH-
deprr).

B cyuiecTByomnX KaJopH(EpHHX yCTaHOBKAaX C DPEryJHpOBaHHEM
TENNONPOU3BOAUTEIBHOCTH PacXOlOM BO3/yXa, MPOXOAALIErO 4Yepe3
Kanopadeps, NPHMEHAIOTCS OJHO- M CEMHCTBOpYaThle ApOCCelbHhIe
Knanaebl XKajo3uiiHoro tHna. Mx ycTaHaB/AHBalOT Ha <«XOJNOLHOM» H
«ropsiueii» CTOpoHax KamepHl CMelleHHs H B mpoiecce QYHKIUHOHUPO-
BAHHS CHCTEMBl peryJUpOBaHHSi HX 3aNOpHBIE Opramb (XKaJo-
3u) paboTAlOT CHHXPOHHO TakKHM 06pa3oM, YTO, yMeHblllas, HalpHMep,
JKHBOE CEueHHEe M0 XOLy ropsuero Bo3AyXa, YBEJHUHBAIOT XHBOe ce-
YeHHe 1Mo XOAY XOJOLHOro BO3LYyXa, W HA060POT, OCTaBJIsSAs CYMMapHEIH
pacxon Bo3Lyxa HEH3MeHHBIM.

3anmaua ompenejieHHs QYHKIHOHAJbHOH 33aBHCHMOCTH KOSQ)@HLI..H-
€HTOB 43POAMHAMHUECKOTO CONDOTHBJEHHS KjamaHa Ha «ropsuei»
CTOpOHe W KJamaHa Ha <«XOJIOJHOH» CTOPOHe OT NepeMellleHHS HX pa-
60u4nX OpPraHoB pelllaercst MyTeM M3MePeHHs CKOPOCTH BO3AyXa, Npo-
XOnslllero uyepe3d JXKHBbIE CeUeHHs KJIaNaHOB, M TepenajoB LaBJeHHS
Ha KJanaHax npy PasjiHuHON CTeneHH HX OTKpHTHS. OaHOBpEMEHHO
C H3MepeHHeM CKODOCTH W fepenaja AaBjeHHs Ha KJlalaHax H3Me-
pSIOT TEeMNepaTyps BO3IyXa B XKUBHIX CeYEHHSIX COOTBETCTBYIOIIHX
KnanaHos. J/is moayuenus NoMHOR HHOpMAUMH O 3HAUYEHHAX KO3(d-
GUIHEeHTOB a5POAPHAMHYECKHX CONPOTHBJEHHH KJamaHOB NIPH Npo-
MEXKYTOUHBIX TIOJIOXKEHHSIX X pabounx OpraHoB Heo6XOAMMO MPOBECTH
u3MepeHus npu 4—6 nosoKeHUsX.

Ins BoinosHeHHs H3MepeHHH pacxolla BO3AyXa HeoGXOAMMEL
gamreynsle aHeMoMeTpyi MC-13, TeMnepaTypH — AaTYHKH TEMIIEPATY LI
co BropuuHmMn npu6opamun KBM-2 uan KBM-3 unn soromerpamu
J1-641, naBnenuss — mukpob6apomerp MB-1M, nns namepenus nortepu
JlaBJIeHAs] Ha KJlanaHax — MHKpoMaHomeTtp tTdna MMH.

[Mopsimok BHIMONHEHHs H3MepeHuii NaBJeHHs, TeMNepaTyps, CKo-
pPOCTH H NOTepH AaBJEHWS Ha KjanaHe aHAJOTHYEH PACCMOTPEHHOMY’
Bhiue, Pe3ynpTaTel u3Mepenuii 3aHoCAT B XKypHan Haba0eHH.
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3.2.4. O6pa6oTka pe3yJbTATOB H3MepEHHH NapaMerpoB BO3LyXa

dran 06paGOTKH pe3yJbTAaTOB a3POJAHHAMHMYECKHX HCIBITaHHHA
BO3NYLIHOr0 TpaKTa KajopHdepHOH YCTAHOBKH BKJIOYaeT B ce6Gsl BHI-
yHcIeHHe CPeliHHX OOBEMHBIX M MacCOBBIX PacXOZOB BO3AyXa Ha pas-
JHYHBIX Y43aCTKAaX CXeMH BO3AYIIHOTO TPAKTa, €ro CPEeAHHX TeMmepa-
Typ, MOTepb [aBJieHHs,, aGCOJIOTHBIX H OTHOCHTENBHHIX HOIpeIlHOCTeR
H3MepeHHs1 U pacuyeT INepPEYHCJeHHHX BHIIle NMoKa3arejedi GyHKIHO-
HHPOBaHHUSA.

PesyabTatel 06paGOTKH a3pONHHAMHUYECKHX HCIBITAHHHA BO3MYyIU-
HOro TpakKTa 3aHOCAT B COOTBETCTBYIOIIHEe TaGJHUUB OTYeTa IO
TeXHHyeckol Auarsoctuke (npusoxende 1), McXomHBIMH HaHHBIMH
JJsi BEINOJHEHHS 3TOro 3Tamna SBJSIOTCA Pe3yJbTATH M3MepeHHH pac-
XOZHBEIX M TEPMOJHHAMHYECKUX NapaMeTPOE BO3AYHIHOTO IIOTOKA, NPH-
BeJleHHBIe B COOTBETCTBYIOIINX TaGaHUax KypHasna HaGmonenuii. Huxe
H3JI0KEeHa TNOCJeJOBaTENbHOCTh BHIUMCIHTEJNbHHX ONepauufi no pac-
YeTy BceX H3MEpEeHHBIX BeJIMYHH.

O6pa6oTKa pe3yJAbTaTOB H3MEDEHHN AJaa ompene-
Jeuuss o6beMHOTr0 ¥ MaccCOBOTO pacxoja BO3AYXa,
NPOXOAfAIEro yepe3 KaJopupepH.

1. Cpeande nokasaHus aHemoMerpa H Temmeparypa (°C) Bo3ayxa
B BHIXOAHOM CeueHHH KajJopHdepa
k

—

No=7% ’gl Ngs (24)
1 n k
o= X X tip )

i=1 j=1
rie kB — uyucaI0 U3MepeHHH; f — YHCJO eIHHHYHBIX CeYeHHH BO3yIU-
HOTO TpakKTa KanopHdepa.
CpenHsisi CKOPOCTb Ucp ONpejensieTcs MO NMPUJIaraeMoMy K aHemo-
MeTpy rpaduky.
2. O6mbeMHHII pacxon Bo3sfyxa (m3/c), mpoxonsilero uepes Ka-
Joprcep,

D=u,S (26)

cp“'By
rie S, -— IJIOIMa/b KHBOTO CEYEHHsT BO3AYIUHOrO TPAaKTa Kajopudepa, M2

3. CpenHee 3Hauenne JpaBjeHusi Bo3ayxa (ITa) B BHIXomHOM
CeueHHH KaJjopHdepa

k
P =% Y Py @n
4. MaccoBelii pacxos Bosgyxa (kr/c), MpOXOAfNIEro d9epes3 KaJo-
pudep,

G = 0,003458D 57:%—. 29)

cp
5. AGco/OTHAasE MOTPEIIHOCTb H3MepeHHs OOBEMHOr0 pacXoja BO3-

Jyxa (M%c), mpoxosimero 4epe3 KaJgopudep,
AD = S AV + ¢ ,AS,, (29)
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rae Av u AS,— a6coMoOTHAs MOTPEIHOCT H3MEPeHHsl COOTBETCTBEHHO
CKOPCCTA BO3JYyXa C I[IOMOMIbIO aHeMoMeTpa (M/C) M NJIOMAfH MKHBOTO
ceyeHHsT Kanopudepa (M?).

BesnuvHa Av 3aBHCHT OT THIA aHeMOMETpa H MOXeT OBITb pac-
cuuraHa 1o QopmyJaam, NPHBEJEHHBIM B METOAMKE H3MEDEHHS CKOPOCTH
BO3yXa HaCTOSINEro PYKoBOACTBa. BennuuHa AS, 3aBHCHT OT THma H
MofieM KasiopugepoB ycraHoBKH. C JOCTaTOYHOH JJISt NPaKTHYECKUX
neseff TOYHOCTBIO OHA MoxkeT ObITb NpHHATa paBHO# 0,01S,.

6. AGcomoTHoe 3HaueHHe MOrPeEIIHOCTH OlpefesieHHsl MacCoBOro pac-
Xoja Bo3zyxa (kr/c), mpoxojsulero depe3 KaJopHudep,

Py AP
AG = 0,003458 grz——7— + r AD + 0,003458D iy

— 0,003458 (30)

At
@B+,
rie AP=24,012 — a6comoOTHOe 3HAaueHHe MOTPEIIHOCTH H3MepeHHs
6apoMeTPHUECKOr0 HaBJEHHS B BHIXOJHOM ceueHHH Kaaopuodepa, [la;
At — abcosloTHasi NMOrpeIlHOCTh H3MEpEeHHSl CpejHeH TeMmnepaTyphl B
BEIXOZHOM ceueHHH KaJjopudepa, °C. Bennuuna A¢ 3aBHCHT OT THNA
KOMIIJIeKTa NpHGOPOB, NpPHMEHAEMBIX MAJsi H3MEDEHHS TeMIepaTyphl,
U MOXKeT OhiTb onpejiesieHa no ¢opmyaam (16) u (17).

7. CymMapHH MacCOBHIi pacXof BoO3fyxa (Kr/c), MpoXojisiiero
yepe3 KajopHdepH yCTaHOBKH,

m
Gy y= lgl Gy, 31)

rae m-— oflnee YHCIO KaJopu(epoB, YCTAaHOBJEHHBIX B OIHOM DALY
HepreHAHKYJIAPHO XOAy BO3AyXa.

8. Cpennss Ttemmneparypa Bosayxa (°C) Ha BhIXoAe H3 KalopH(epos
YCTaHOBKH

t t.. G 3
B.K KYIE cp 11 (2)
9. AGcosoTHOe 3HayeHWe NOrpelIHOCTH pacyeTa MacCoBOro pac-
Xoja Bosjyxa (Kr/c), mPOXOAsllero uepe3 KaJOpH(epH yCTAHOBKH,
m
Gy.y= lglAa,_ (33)

10. AGcomoTHOe 3HaueHHe MOTPEIIHOCTH pacueTa cpelHell TeMie
parypn Bo3gyxa (°C) Ha BHIXoe KajopH(pepoB YCTaHOBKH

Mox=75,, lgl At,G, + Gy l‘?—-“l AGt; — @, AG, l;} 4,G,. ®34)

11. OrnocurenpHas MOrpelHoCTb pacyeTra MacCcoBOro pacxona BO3-
AyXa (%), NpOXOAfALIEro uepes KaJlOqu)epbl YCTaHOBKH,

AG,

EKAY = G

Y 100. (35)
K.y

68



12. OrHocHTeNbHAS MOrPEIIHOCTh pacdeTa CpefHell TeMmepaTyphl
Bo3ayxa (%) Ha BbIXOZE BceX KaslopH(pepoB

At
g =—"2100. (36)

tB.K

O6paboTKa pe3yabTaTOB H3MEePeHHUHN Aasf ompe-
nejgeHHs o6 beMHOIO H MACCOBOTrO pacxoja BO3AyXa
Yyepe3 APOCCeNbHH I KJaDaH CMeCHTEeAbHOA KaMephl.

1. Cpennsis CKOPOCTb Uep, M TeMIepaTypa f.p, BO3AyXa, NPOXOASIIEro
Yyepe3 JApOCCENbHBI KJamaH CMECHTEeNIbHOH KaMephl, BHIYHCJSIOTCS 110
dopmyaam (24) u (25).

2. O6beMHBI pacxoJ, BO3AyXa, MPOXOASALIEro uepe3 KJjalaH, Ha-
xoafT mo gopmyne (26).

3. CpeaHee 3HaueHHe LaBJieHHs BO3AyXa B NPOXORHOM CEUEHHH
KJaanaHa Pcp BhUHCIsIOT M0 dopmyne (27).

4. MaccoBnit pacxon Bosgyxa G, Npoxonsllero dgepe3 KJanad,
onpeneasior no Gopmyse (28).

5. Jlns BhHYHCIEHHS aGCOMIOTHON NMOTPEIIHOCTH H3MepeHHs 06beM-
Horo AD u MaccoBoro AG pacxoJ0B BO3JyXa, HPOXOAAIIEro 4Yepes
KJanaH, Hcnoan3yioT dopmyas (29) u (30).

6. OTHOCHTEJIbHYIO NOrpeIlHOCTh BHIYHCJIEHHSI MacCoBOrO gg pac-
XO0ia BO3JyXa, NPOXOAALIEro dYepe3 KJamnaH, HaXOAAT 01O (opMy-
Jge (35).

O6paboTKa pe3synbTaTOB H3MEePEHHH AAd onpeje-
JeHHs 0O6BbEeMHOro H MacCCOBOTrO pacxoja BO3AYyXa
yepe3 BO3AYXOBOX KONpPa B CBOGH IOCJAeNOBATENbHOCTH
aHaJIOTHYHA BBIYHCJIHTEJbHBIM OMNepanuaM INpH o6paboTKe peayJbra-
TOB H3MePEeHHH APOCCEJbHOro KJanaHa CMeCHTeJbHOH KaMephl.

O6paboTKa pPe3yanAbTaTOB H3MePEHHH O6BEMHOTO
H MaccOBOro pacxofa BO3AYyXa uepe3 BEHTHASAIKOH-
Hblfi KaHaJ CMECHTEJNbHON KaMepH aHajloriysa o6pabot-
Ke pe3ysJbTaTOB H3MePeHHH [pOCCENBbHOro KJjamnaHa CMeCHTeJbHOH
KaMepHl.

O6pa6boTKa pPe3yJaAbTaTOB H3MEePEeHHUHN O06GBEMHOTrO
H MaccoOBOTro pacxojla BoO3Jyxa dYepe3 BO3AYyXONO-
LAaWUHA CTBOJ CBOJHTCA K BHIOJHEHHIO BHIYHC/JAHTEJbHBIX Ole-
pauuii, IPOH3BOJAUMEIX NPH 06paboTKe pe3yJbTAaTOB H3MepeHHH apoc-
CEeJIbHOTO KJiallaHa CMeCHTeNbHOH KaMephl, YTO O6GecneyHBaeT pacyer
06’beMHOr0 M MaccoOBOTO PACXONOB BO3JyXa, NPOXOAAILEro uepe3 Bce
NPUMBIKAIOUIHE K CTBOJY I'OPHBe BHIPAGOTKH. 3aTeM JAOMNOJHHTEeNBHO:

1) no ¢opmyae (31) BHIYHCISIOT MaccoBHIf pacxonx Bosfyxa G,
npoXoAslLlero yepes BO3AyXONMOAAIOUHH CTBOJ;

2) no ¢opmysam (33) u (34) pacCUHTHIBAIOT COOTBETCTBEHHO a6co-
JIOTHYIO ¥ OTHOCHTE/1bHYIO NOTPEelIHOCTh ONpeje/eHHsT MacCoBOro pac-
X0Jla BO34yxa yepe3 BO3JYXONOMAIOLUIHA CTBOI.

Onpeneanenne KO3dDHUHEHTOB aj3poAHHaMHYe-
CKOTO COMPOTHBJIEH U H PACXOAHBIX XapPaKTepPHCTHK
ApoccCeNbHB X KJN1aNaHOB CMeCHTeJNbHOHKaMepH.
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1. CpenHue SHAuYeHHS] CKODOCTH Ucp, HaBJeHHs Pp, mnotepu nasJje-
HHs Pp, u TeMmnepaTypll [, BO3JYyXa B XKHBBIX CEUEHHSX KJaNaHOB IIPH
KaXKJIOM 3aJJaHHOM [10JIOK€HHH KX OTKDBITHSI BBIYHC/IAIOTCA COOTBETCT-
BenHo no dopmyaam (18), (24), (25) u (27).

2. Tlnomann (M2) NPOXOAHBIX CeueHHH MAPOCCENbHHIX KJaNaHOB,
COOTBETCTBYIOIHX KaXAOMY 3aJaHHOMY TNOJIOXKEHHIO MX pabouHx op-
raHoB,

F = nhlsin a, 37

re n— YHCIO CTBOPOK KJanaHa; h — IIHPHHA CTBODKH, M; [/-— LjaHHa
CTBOPKH, M ; @ — YroJi I0BOPOTa, OTCUATHIBAEMbIH OT HalpaBJIeHHS, Nep-
NeHAMKYJISIPHOTO CEUeHHIO KJanaHa, TpafyCHl.
3. O6peMHunii pacxon Bo3ayxa D, nmpoxopsulero uepes Kjanas, Ha-
xozdr no dopmyae (26).
4. MaccoBuii pacxox Bo3fyxa G, NpOXOAsIEro uepes KJana,
ONpelensIoT, HCnonb3ys dopmyay (28).
5. KoappuuueHTH! MECTHOTO CONPOTHBJIEHHS KJalaHa, COOTBETCT-
ByOllHe KaXAOMY 3aJlaHHOMY IIOJIOJKEHHIO ero pabouero oprasa,
F2
£ = 2_.P£2__ P (38)
G By
TXe py— IVIOTHOCTb BO3AYXa, COOTBETCTBYIOIIAS YCJOBUSIM NMPOXOIHOTO
é)eqemm KJianaHa, Kr/mM®. BejauunHa p; MOXeT OBITb BHEIYHC/IEHA MO
opMyJie

= 0,003458 Pep 39
Pg =" 273+tcp. (39)

6. AGcomoTHOe SHaueHWe NOTPEINHOCTH HM3MepeHHs NJOWaxH (M?)
0 POXOJIHOI'O CeYeHHsl XPOCCEbHOIO KJalaHa:

AF = n (Ahlsin a 4 Alh sin a - Aahl cos a), (40)

rae Ak, Al, Ao, — aGconioTHbE 3HAueHHs MOTPEIIHOCTH H3MepeHHil reo-
METPHUECKHX pa3MepoB KjamnaHa (LIMPHHB M JJIMHB CTBOPOK, yrJa
nosopora CTBOPoK). IIpn mpousBoxcTBe H3MepeHHH cleayeT NPHHH-
Mmatb: Ah=0,0l1A u A [=0,01 /. BeainunHa Aa 3aBHCHT OT CPeCTB,
C NIOMOIIBI0 KOTOPHIX H3MepsieTcsi yros MoBopoTa CTBOPOK. OGbIuHO
9TOT yroJ OLEHHBAETCH YKa3aTelleM HOJIOXKEHHS HCIOJHHTENbHOrO Me-
XaHH3Ma, [03TOMY BeJHYHHY Ao NPHHHMAIOT PAaBHOH INOJIOBHHE HaH-
MeHbllero JAeJeHus LIKaJH 3TOro NoKasarels.

7. AGCOJIOTHYIO NMOrpPellHOCTL H3MepeHHsi 00beMHOro pacxoia BO3-
nyxa AD, mpoxojsiuero uepes KjamaH, HaxoAsaT no dgopmyae (29).

8. Ons BbUMC/eHHs abCONIOTHOrO 3HAYEHHSl MNOTPEIUHOCTH H3Me-
peHHsi MaccoBoro pacxoia Bosmyxa AG mpumensior ¢opmyay (30).

9. AGconoTHble 3HAYEHHs INOrPELIHOCTH pacyeTa Ko3((HUUEHTOB
aspoJHBaMHUECKOro CONpPOTHBJEHHS KjaamaHa AE, COOTBETCTBYIOIIHE
KaxJOMy 3aZaHHOMY MOJIOKeHHIO ero paboyero opraHa,

2 2 2 4
AE = '52_ (AP’,I‘-zPB) + a_z'Pp2FAFPB +.G_2_ PpF!ApB—bT PpFecAGpB, (41)

rae Ap, — abCOMIOTHAS MOrPelIHOCTh pacyera IIOTHOCTH, Krim3 AP, —
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26CONIIOTHOE 3HAUEHHE NMOTPEINHCCTH H3MEPEeHHs MOTepy NABACHHS, YKa3Hl-
BaeMoe B aTTecTarte MHKpomaHoMeTpa, Ila.
BennunHa Ap, MCKeT CHITH BHUHKC/IEHa NO ¢opmyie

AP, P, At
Ap, = 0,003458 m — 0,003458 m (42

10. OrTHocHTeNEHBle MOTPELIHCCTH pacyeTa MacCoBOTO pacXofa eg
BO3JyXa HaXosaT no ¢opmynae (35), a noTepH JAaBJieHHs Ha KJanaHe
ep, (%) ¥ Koa(duuHEHTa a3POAUHAMHUECKOTO CONPOTHBJEHHS K/amnaHa

Ha ¢ (%) mo dopmynam:

AP,
ep, = P_p 100; 43)
Ag
=7 100. “4)

ITpuBeneHHast COBOKYNHOCTb BBIUHCJHTEJBHBEIX ONEPalHil MOBTOPS-
eTCs B MONHOM o6beMe JIsi BHUHCJICHHS YKA3aHHHX BEJHUHH NPH BCeX
3aJlaHHLIX NOJOXKEeHUsIX pabouero opraHa KJjanaxa.

Pacxoanasa XapakTepHCTHKAa IpeiCTaBJasieT co6oi rpagpuyeckyio
KM TaGJHYHYIO 3aBHCHMOCTb PacXoja uepe3 APOCCEJbHHIH peryJupy-
10K KJanaH OT YrJIoBoro u (HJIH) JIHHEHHOro nepemellleHus pa6odge-
ro opraHa (Ka/li0o3HM) H MOXeT OHITb NOCTPOEHAa MO pe3yabTaTaM
H3MepeHHH.

OnpegeneHue cTeNeHH HEPDaBHOMEPHOCTH Harpys-
KH KanopudepoB BO3AYXOM IPOU3BOAHTCS Ha OCHOBE pe«
3yAbTaTOB O6pPaGOTKH H3MepeHHHIX NapaMeTPOB BO3AYLIHOIO MOTOKa
B BHIXOJHOM cedeHMH KaJjopudepoB. M3 coBOKynHOCTH Kajopudepos,
COCTaBJISIOIIUX OLHY KOJOHHY, BBLASISIOT KaJoOpHpepH ¢ MHHUMa/be
HHMH G in U MakCHMaJbHBIMH Gmax MACCOBHIMH PacXolaMH BO3JyXa
H BBIYHC/SIOT KO3 puLHEEeHT HepaBHOMepHOCTH, %

G i—G

max j

buj = G

mint 100, j =T, % “5)

max §
rae k— 44CI0 KOJNOHH B YCTaHOBKE.

BhIUHC/IAIOT abCoOTHOE 3HaueHHe norpeluHoctH (%) xoadduuienra
HepaBHOMEPHOCTH Ady j, j=1,F% u OTHOCHTEJIbHYIO TIOTDEIHCCTD  pac-
yeTa KOS(QHUIHEHTA HEPaBHOMEPHOCTH &y, j=T1, & no dopmynam:

AGmin] Gmin iAGmax i
Ay, =|— 100; 46
H ( Gnax + (Grmax )? > 16y
lPH _TH]
100.
= Ty

Onpenenenne 3aTpaT MOWMHOCTH BEHTHJAATOpA
r1aBHOro NMPoOBeTPHBAHMA HA NpeQroJeHHe a3PO-
IHHAMHYECKOTO CONPOTHBJIEHHS KaaopudepHOH YycC-
TaHOBKHM.

71



1. IMonesnaa momuoctTs N (kBT), 3arpaunBaeMas BEHTHJSATOPOM
TJIaBHOro NpOBETPHBAHHA Ha MNpPEOAOJIEHHE a3pOAHHAMHUYECKOro coim-
POTHBJIEHHS BO3AYIUHOrO TPaKTa,

N =P,D,/1000, @7

rae P,—noteps ZxaBneHHs Ha BO3AYIUHOM TpaKTe YCTaHOBKH, [la;
D, — o6beMHBEI  pacxofi BO3AyXa, NpPOXOASIUIETO Yepe3 KaJopHpepHYIO
yCTaHOBKY, M3/c.

2. A6comotHas AN (xBt) u ortHocuTenbHas ey (%) MOrpeIIHOCTH
BBIYHC/IEHHS] MOUIHOCTH MOTYT GBITH DPacCYHTaHH MO GopMyJaM:

AN = 8P D+ P,AD,; ey = AN [ N100, (48)

rae AP, — a6comoTHEIE 3HAYeHHs MOFPEIIHOCTH H3MepeHHs I0TepH
JiaBJIeHHs1 Ha BO3AYIUHOM TpakTe ycTaHoBKH ([Ta) 1 o6beMHOro pacxojia
Bo3ayxa (M3/c), mpoXojsulero uepe3 YCTaHOBKY.

3. OrHocHTeNbHBEIE 3aTpPaThl MOWHOCTH BEHTHJAATOPA TIJIaBHOrO mpo-
BerpuBaHus ¢y (%) Ha mpeogoJieHHe a3POAHHAMHYECKOrO CONpPOTHBJIEHHS

Yy = —NN— 100. “9)

4. AGcomoTHasi H OTHOCHTeNbHast morpelrHoctd (%) BETHYHHBL Yy,

T.e. Ady U ePn:
AN NAN,
A T e o —
by (Ns N2 )mo, (50)

L

=Ty 100. (2}

B dopmyaax (49) u (50) ucnoabsyiorcsa Besuuunnl Ny u AN, Ko-
TOphle ONpeAesIOTCS MO NACNOPTHBIM AAHHBIM paGoTalOUIHX BEHTH-
JATOPOB TIJIaBHOI'O [POBETPHBAHHS.

Iasi ompeleneHHs BeJHYHHBI IIOJCOCOB BO3RYXa 4Yepe3 HEIJIOTHO-
CTH KONpa ¥ HaJAUWAaXTHOro 3J4aHHsi HeoOXOAMMBI 3HAUEHHS MaCCOBHIX
PacxooB BO3AyXa uepes Bo3xyxonoaakowmuit cteoa (Gc) u uepes KaJjo-
pudepnl (Gy). YKa3aHHble JaHHble H 3Ha4YeHHS] aGCOJIOTHHIX MOTrpell-
HOCTeH HX BHIUHCJEHHS TPHBENEHH B COOTBETCTBYOLIMX Tabuuuax
C pesyabrTataMi 06paGOTKH. BHIYUHC/IEHHA COCTOAT M3 CJIEAYIOLIUX
onepanui.

1. BesuyHHa OTHOCHTEJbHBIX MOLCOCOB BO3JyXa 4Yepe3 HEMIOTHOCTH
KOIpa M HaAWAXTHOTO 3HaHHA Ynox (%)

G, —G
dpon = —g— 100. 2

c
2. AGco/moTHas MOTPELHOCTb BEMHUUHBI Qnox (%):

AG, G,AG,
Aq’non = [G_c— G:‘: ] 100.

(3)

72



3. OrHocHTeNLHAA TOTPEWIHOCTh H3MepeHHS OTHOCHTEJbHBIX INOA-
cocoB Bozayxa (%):

Aq’non
e"‘nog = q’no};

100. (54)
PesyabTaThl BHUHCHAEHH#I oOTpaxaloTrcs B Tabaune OOPaGOTKH.

3.3. TEXHUYECKASA JMATHOCTHUKA TEXHOJIOTUYECKOH CXEMbl
3.3.1. llean AMarHOCTHKH M opraHusauus pa6or

Texnnuyeckyro AHarHOCTHKY TeXHOJIOTHYECKOH CXeMbl BBHIMOJIHSIOT
B HeJsiX onpefeieHHsi (aKTHUYECKHX 3HaueHHH CIeYIOIHX NOKa3aTe-
Jieit KauecTBa: OTKJIOHEHHS TeMIepaTyphl BOAbLI Ha BXOJe B KallOpH-
(depsl ¥ Ha BBHIXOJe M3 HHX OT TeMNepaTypHOro rpaduka; OTKJIOHEHHS
MAacCOBOTO pacxoja BOAbl uepe3 KaJOpHAQepH OT pacyeTHOro 3Hadge-
HHf, NaBJeHHs BOABl HA BXOJAE B IHAPaBJHYeCKHH TPAKT H Ha BHIXOIE
H3 Hero; OTHOLIeHHS (aKTHYeCKOH TenJoNnpOH3BOJHTEJNBHOCTH K Tpe-
OyeMoil B pacueTHOM pexHMe; OTHOCHTEJbHOH yNpaBJsieMOCTH Tell-
JIOTIPOU3BO/IMTENBHOCTBIO; KO3 duuHeHTa 3arpsA3HEeHHs MOBEPXHOCTH
Harpesa, cpefHeli CKOPOCTH ABHXKEHHs BOJbl B TpyGKax KajopHdepos.
Kpome 3TOro, mpoBOASITCH HCHOBITAHHSI KJaNaHOB NOAAYd  CETEBOH
M TNOAMELIHBaeMOi BOAB (AJsl yCTAHOBOK CO CMECHTEJbHEIM HAacOCOM)
JJis onpefesleHHs THAPaBIHYECKHX COINPOTHBJIEHHH B 3aBHCHMOCTH OT
NIOJIOKEHHA 3aTBOPOB H [J151 NOCTPOEHHS PACXOAHHIX XapaKTepPHCTHK,
a TaKXe HCIBITAHHS CMECHTENBbHOrO Hacoca MAJs ONpedelNeHHT (ak-
THUeCKOH XapakTepHUCTHKH Hacoca P=[;(Gs) u N=[2(Go) npu Pux-
CHPOBaHHOH yacToTe BpauleHds paboyero KoJeca,

JuarHoctika peasusyercd NPSIMBIMH H3MepeHHSAMH (H3HYECKHX
BEJHYHH, OT KOTODHIX 3aBHCHT COCTOSIHHE TeXHOJIOTHUEeCKOH CXeMBbl:
TeMNmepaTyphl H JAaBJeHHs BOAH Ha BXOJAe H BHIXOJAe H3 THApPAB-
JIMYECKOTO TpPaKTa; pacxofa CeTeBOH BOAbI uYepe3 KaJopHdepHyio
YCTaHOBKY; pacxola NoJIMelInBaeMOi BOAH ([JsI YCTAHOBOK CO CMe-
CHTeJIbHBIMH HacoCaMH); TeMnepaTyphl BO3J1yXa, NPOXOAAILEro yepes
ApoccesbHble KJallaHbl CMECHTEJbHOH Kamephl, BO3AYXOBOJX KOIpa,
BEHTHJISILHOHHBIA KaHaJ W BO3AYXONOLAIOWIMH CTBOJ; TeMIepaTyphl
aTMoc¢epHOro BO3LyXa; NaBJEHHsI Ha BXOJAe H BLIXOJe M3 KJamaHOB
NOoJayu CeTeBO U INOAMEIIMBAaeMOH BOHBI; AABJEHHS HA BHIXOAE W3
CMECHTeJIbHOTO Hacoca; pacxoja BOJH uepe3 KJamaHH NMOJAuyH ceTe-
BOH W MOAMEIINBAEMOH BOJBI; YacTOTH BpalleHusi paGodero Koseca
Hacoca; aKTHBHOH MOIIHOCTH Ha 3aXKHMaxX 3JIEKTPOJBHraTe]s CMeCH-
TeJIbHOTO HAcoca.

Pacnosnoxenue MeCT YCTaHOBKM HATYHKOB H3MepSIEMBIX BeJHUYHH
Ha TEXHOJIOTHYECKOH cxeMe NpHUBeJeHO Ha pHC. 17.

[IpsiMble U3MepeHHst BHIMOJHSeT OpHraja HaJaJyHKOB B COCTaBe
TpPexX yejaoBeK, OOYYCHHBIX NpuemMam paboThi C M3MEPHTENbHBLIMH INpH-
Gopamu, KOTOpble NPHMEHSIOTCSI NPH HCObiTaHuAx. Dpuraga ponaxHa
HMeTb IOJIHbIH KOMIIEKT H3MEePHTENbHBIX M PEerdCTPHPYIOLUHX IIPH-
GopoB, B TOM UHCJ/Je BCe npUOOpPH, HCMOJb3yeMble NpH JHATHOCTHKE
BO3LYLIHOrO TPAKTa, H KPOMeE TOro:
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maHomerps MO-160 (4 wr.), manomerpst MTC-711 (4wr.), aud-
maHoMerpn JM-3573 B KOMIUIEKTe CO BTOPHYHHIM HpUOOPOM
KCH-2 (2 wr.), moct abromaruueckuii KCM Ha 12 Touek wusMepe-
Hua (1 mr.), TtepmoMerpn comporuBiaenus Tuna TCII u TCM
(12 wr.), Taxomerp TU-10p (1 1mT.), H KOMIJIEKT H3MepPUTEJNbHHIH
IJsi sneKTpHYecKHX HaMepenu#t K-501 (1 mT.),

INepen nmpsAMBIME H3MepeHHSIMH BBIYHCJSIOT CJEIyIOIl#e NOATOTO-
BHTeJbHHE PabOTHL.

1. TIpoBepstoT NPaBHIBHOCTD YCTAHOBKH OTGOPHHIX YCTPOMNCTB
s [LAaTYMKOB NaBJIEHHs, TeMIepaTypsl ¥ DPacxofa, MPaBHIbHOCTb
MOHTa3Ka AaTYHKOB H3MEepSEeMbIX BEJIHUYHH.

Boda u3_ @ @ Ke
men.r:mu’__X__uxx
cemu

S —
— ous { _J =
Kn >
2 — 3
i — o (] <
£ & 3
8> — 3
H SR — (] (] 3
n ro <
E® s
< — g
— ] (ol
Kanopupepo
Ompado- @ @ ro10pu el 2'20 pada
MaHHOA & ® L’ 20 pﬁdll P

8oda

Puc. 17. Pacnonoxenue MEeCT YCTAHOBKM AATUMKOB H3MEPSieMBIX BEJHYHH HA TEXHO-
JIOrHYECKOl CXeMe KaJopuU(epHOil yCTaHOBKH

2. TlponyBaioT UMMYJbCHEE JIHHHH AH(PMaHOMETPOB H MAHOMETPOB.

3. [MoakaoualoT perucTpHPyIOUHe NPHOOPH M OLEHHBAIOT HX pa-
60TOCNOCOGHOCTD B TeuenHe 60 MuH.

4. Ilposepsitor, 4T06H BCe MaHOMETpPH, H3Mepsioliue H3GHITOUHBIE
JlaBJleHusl B PasHBHIX TOYKaX THAPABJHYECKOrO TpaKra, OBUIM pacmo-
JIOXEHH Ha OJHOH reOMeTPHUYECKOH OTMeTKe.

5. Ha nmarpammax npu6opoB yKasHBAIOT THN H HOMep npubopos,
aTy IPOHM3BOJACTBA H3MEpeHHH, CKOPOCTh AHArPaMMHOH JIEeHTH, COOT+
BETCTBHe HOMEpPOB TOYEK H3MepsieMBIM Y4acTKaM TPaKTOB SHEpProHo«
cutesiell, OTMETKH BpeMeHH.

Bce u3MepeHHsS! HOJIKHEI BHIIOJHATBCS B NOJHOM COOTBETCTBHH C
yTBepXKJAeHHOR nporpamMmoili paGor no AumarHoctuke. Mamenenue pe-
JKHMa paGOTH YCTaHOBKH, TpefyeMoe IO TEXHOJOTHH H3MEpEeHHi, ocy-
LIECTBJAET 3KCIJyaTalHOHHEIA NepcoHaJ KaJopHGhepHOH YCTaHOBKH.

3.3.2. U3mepeHne TeMmepaTypHbIX U THAPABJIHYECKHX
napaMeTpoB CTAUHOHAPHBLIX PEXUMOB
KajaopudepHoil YCTaHOBKH

Usmepenns ana onpepeneHuss (aKTHUECKHX SHAUEHHH OCHOBHBIX
noxasareJseji KauecTBa TeXHOJIOTHUECKOH CXeMbl NpPOH3BOJAT B CJles
AyolleM Nopsixe.
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1. TlepeBoaAT YCTAaHOBKY B PE&XHM MAaKCHMAaJbHOH TeNJIONpPOH3BO+
nuteabHOCTH. JIJIsi 3TOr0 MOJHOCTBIO OTKPHIBAIOT KJamaHbl CMECHTeNb-
HOlf KaMephl JJisi HAarpeToro BO3JAyXa H KjalaH BO3AYXOBOAa Kompa,
3aKPHBAIOT KJAaNaHH CMECHTEJbHOM KaMepH [JIsi XOJOAHOIO BO3AYXa.

Ecan ycranoBKa cHaGXeHa CMECHTEJbHHIM HACOCOM, TO, Kpome
TOro, MOJHOCTBIO OTKPHIBAIOT KJaNaH MOAAuYH CETeBOH BOABI, 3aKpH-
BAlOT KJamnad Nojayd HOAMEIIHBAeMOfi BOABI H OCTAHABJIHMBAIOT CMe-
CHTeJIbHHIH Hacoc.

2. TIpou3BOIAT PErHCTPALMIO BCEX H3MepseMbX BeJH4YHH (Kpome
BEJIMUMH, ONpeleNSiolHX paboTy CMeCHTeJIbHOrO Hacoca M KJjanaHa
noaMeninBaeMoit BoAwsl) B TeyeHHe 60 muu. Ecom  perucrpupyoiline
npubopsl He CHaGXKeHEI OTMETYHKAMH BPEMeHH, TO TaKHe OTMeTKH Ha
nuarpaMmHoil Gymare CTaBHT OTBETCTBEHHBIH 3a H3MepeHHs Hajlam-
yuk. Ecin 17151 M3MepeHHs] HCIONB3YIOTCA NOKa3hBawollpe NpHOOPH,
TO HX IOKAa3aHHf 3aHOCAT B KYpHaJ HaGMIONeHHH uyepe3 KaxKAble
10 mumn.

3. IlepeBoAsiT yCTAHOBKY B Pe€XHM HODMATHBHOH TEMJIONPOH3BO»
JUTEeNbHOCTH, B KOTOPOM TEMIIepaTypa BO3AYyXa B CTBOJIE MaKCHMaJiba
HO NpHUOJIHKAETCS K AONYCTHMOMY AHanasoHy: or +2 mo +5°C uam
or —7 10 —4 °C (as ycaoBHil MHOroJeTHeH Mep3JoTH).

J1s yCTAaHOBKH HOPMATHBHOrO peXHMa OTHICKHBAIOT M YCTaHaB-
JIUBAIOT TaKoe TMOJIOXKeHHe KJAaNaHOB CMEeCHTeJbHOH KaMepsl AJs
NOA24YH B CTBOJI HArpeToro BO34yXa, IPH KOTOPOM HAGJIIONZETCS Haus
Gonbliee NpUOJMIKEHHe TEeMNepPaTyphl BO3AyXa B CTBOJIE K AOIYCTH-
MOMYy 3HaueHHI0. Eciu ycTaHOBKa CHaGKeHa CMEeCHTEJbHEIM HACOCOM,
TO HODMAaTHBHHBIH peXHM BHIOHPAIOT, H3MEHSS NOJOXKEHHS KJIalaHOB
TOfAY# CeTeBOH H MNOAMEIIHBaeMOil BOAB NPH HONHOCTHIO OTKPHITOM
KJanaHe IOJaud HarpeToro BO3AyXa B CMeCHTeJbHYIO KaMmepy. Peru-
CTPalMIo BCeX H3MepsieMBIX BeJIMUHH NpPOM3BOAAT B Teuedue 60 Mun
B peXXiMe HOPMATHBHOM TeIJONPOHU3BOAHUTENbHOCTH,

4. Bo BpeMsi perucrpanuu H3MepseMHIX BeJHUHH HCKIOYAIOT
BO3MYyllleHHe, BBI3BaHHOe H3MEHEHHeM IIOJCOCOB XOJIOAHOTO BO3AYXa
yepe3 ycTbe CTBOJIAa H HAALIAXTHOE 31aHHe,

5. MiaMepeHHs B peXKHMe MaKCHMAJbLHOH TEIVIONPOH3BOJHTEIbHOCTH
HCIOJIB3YIOT /IS BHIUHCJEHHS OTHOLIeHUs (aKTHYEeCKOH TemIonpoH3BO-~
JIHTEJNBHOCTH K TpeGyeMOll B pacueTHOM peKHMe, OTKJIOHEHHS] MaCCOBO-
ro pacxojia BOJH yepe3 KaJoOpHGepH OT PacueTHOro 3HaueHHA H KO3gd-
¢uuHeHTa 3arpA3HEHHs NIOBEDXHOCTH HArpeBa, a H3MEPEHHsS B PeXHMe
HOPMATHBHOM TEILIONPOKU3BOINTEIbHOCTH — JAJIS BBIYHCJIEHHS OTKJIOHE-
HHs TeMIIepaTypH BOAH Ha BXOfe B Kasopudepsl OT TeMIEpaTypHOro
rpacuka, JaBJeHUs BOXH HA BXojJie B THAPABJHYECKHH TPAKT, AaBjes
HHS1 Ha BHIXOJe M3 TMPaBJHYECKOrO TPaKTa, cpeiHed CKOPOCTH BOJAH
B Tpy6Kax KanopH}epOB H OTKIOHEHHS TeMIIePaTypsl BOABL Ha BbIXOAE
U3 KaJaopudepoB OT TeMIepaTypHOro rpaduxa,



3.3.3. UcnbiTaHHe CMECHTEJbHOr0 Hacoca M KJamnaHoB
NoAa4YH CeTeBOM H MOoJAMelWIMBaeMOi BOAB

HcneTaHug NPOBOASAT B CJAeAyloUeM NMOpsAAKE.

1. TlepeBOAAT YCTAaHOBKY B peXHM MaKCHMAaJbHOH TEeMJIONPOH3BO-
JHTETbHOCTH. JIJ1fl 3TOr0 MOJIHOCTBIO OTKPBHIBAIOT KJanay NOJAYH CeTe-
BOH BOJH, SaKpHBAaIOT KJallaH NOJayH NOAMEIIHBaeMOfl BOIK, BKJIO-
4aloT CMEeCHTeJIbHBIH HACOC, OTKPBHIBAIOT KJaNaHH NOA3YH HaArperoro
BO3JlyXa CMECHTEJIbHOH KaMephl.

2. B Teuenne 30 MHH NPOH3BOLAT DETHCTPALHIO MNaBJCHUS H
TeMIlepaTypH BOJB Ha BXOJe B KjanaHbl IIOJayH CETeBOH M MOJAMeIlH-
BaeMOH BOJH, XaBJEHHA H TeMIlepaTyph BOJH Ha BHXOJe KJAaNaHOB,
pacxona BoAH uyepe3 KialaHHl, TeMnepaTypH aTMoc(epHOro BO3AyXa,
TeMnepaTypH BO3llyXa B CTBOJIE, TEMIEPATypPH BOJH Ha BXOJE H BHXO-
Je u3 Kajaopudepos, TeMIepaTypsl H AaBJeHHs BOJALI Ha BXOJAe H BLIXO-
Je CMeCHTeJbHOTO Hacoca, pacxofa BOALI Yepe3 CMECHTEeNbHH Hacoc,
aKTHBHOM MOILHOCTH Ha 3aXKHMax /[BHTaTeJsl HAacoca, YacCTOTH Bpalie-
HHs pabouero KoJseca Hacoca.

3. M3MeHSIOT NoJIOXKeHHe 3aTBOpa KjamaHa NOMAa4YH CEeTeBOH BOAHI
Ha 10% B CTOPOHY yMeHblIeHHsi TPOXOJHOTO CeYeHHs, a 3aTBOpa Kia-
naHa nojayd NnoaMellHBaeMoil Boabl — Ha 10% B CTOpOHY yBesnuueHus
IPOXOJHOTO CeYeHHS.

4. B teuenne 30 MHH NPOU3BOAAT PErHCTPALHIO BEJHYHH IO I 2.

5. Vamepenusi no nn. 2—4 BLINOJHSIOT IPH BCeX NPOMEXYTOYHBIX
NOJIOXEHHAX 3aTBOPOB KJIANaHOB MOLAYH CETEBOH M INOJAMEIUHBaeMOi
BOJBI, HO TaK, YTOOBI IOCJelHee NPOMEXKYTOYHOe MOJIOXKeHHe 3aTBOpa
CeTeBOro KjaamaHa cocTaBisjio He MeHee 50% npu nosioXkeHuH 3aTBopa
KJ1anaHa moaMmelnnBaHus Takxke 50%.

6. Tlpu perucrpauny nNapaMeTpoB pexkHMa B IPOMEXYTOUYHBLIX 10JIO-
JKeHHsX KJamaHOB HeoOXOJHMO KOHTPOJHPOBaTh TeKylllee 3HaueHHe
TeMIepaTyphl BOALI Ha BHIXOfe H3 KajsopHdepos. Ecan rtemnepatypa
BOABI B IIPOMEXYTOYHOM peXHMe CTaHOBHTCA MeHee +30°C, To ¢ mo-
MOILBIO KJIaNaHOB CMECHTEJNbHOH KaMephl HEOGXOAHMO YMEHbIUHTb pac+
X0 BO3Xyxa uyepe3 KasJopH(eps 10 TAaKOTO 3HaueHHs, 4TOOBLI TeMie-
patypa BOAW Ha BbIXOJAe H3 KajopHdepos crana Gosee +30°C, u
NPOJOJIXKHTH PETHCTPAIHIO BCeX NMEPEUYHCAEHHBIX B I1. 2 BeJIHYHH.

Pe3ysnipTaThl MCOBITAHHSI CMECHTENBLHOTO Hacoca H KJamaHOB HCMOJIb-
3yloT AJs onpejesieHust PaKTHYECKHX XapaKTEDHCTHK Hacoca P = f; (G,)
H N =f,(Gg) npu mnocTOsHHOH uyacToTe BpalleHHs1 paGodero KoJeca,
JJIsl OnpelesieHUst 3aBHCHMOCTeH Ko3(hhUIIMEHTOB THAPABJHYECKOTO CO-
NPOTHBJIEHHS KJanaHOB MNOJAyH CeTEBOH M IOAMEIIHBAaeMOH BOABI OT
NONOXKEHUS MX 3aTBOPOB M INOCTPOEHHA pAacXOAHBIX XapaKTepHCTHK
KJ/IallaHoB.

3.3.4. J6pa6oTKa pe3yJbTaTOB U3IMEPEHHH MapaMeTpoB
3HEepProHoCUTEeH

I[IpenBapuTesbHass o06pabGOTKA H3MEepEeHHBX mapa-
MEeTPOB CTallHOHAapHOTro pexuma. [IpegBapurensHas o6paGoTKa
pe3yJIbTaTOB H3MepEeHHH 3aKJioyaeTcss B ONpefesleHHH CpeXHHX 3Haye-
HHHl pacxofoB (Kr/c) yepes Bce Ka/sopH(2pbl YCTaHOBKH Gocp M Yepe3
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xaJopudepb! ONHOTO psiia MO XOAY ABHXKeHHS Bo3ayxa Gocpt, HaBle-
Hult (MI1a) Poncps Poxep B TemnepaTyp (°C)io.u.cps fox.cp H BbIUHCITE-
HHH 3HayYeHHit 26COJIOTHHIX M OTHOCHTEJbHBIX MOrpPEelHOCTell H3MepeHHs
BO BCeX Ha3HAUEHHBIX pEeXHMaX JUarHOCTHKH TeXHOJIOTHYECKOH CXeMBbl
¢ nomolupio GopmysI:

1 n
Go.cp =T 121 G Go.cpl = Go,cp/Lp', (55)
Ny =
1 .n 1 &
Py acp iy gl Ponis Py =T ; o.x.l? (56)
] n 1 n
on o= n 2 ot tog.ep = n tEl Loxt 67
9600.max
AG, =50 8
°meax
8P, = ~Eomex (59)
3¢ max
At =00 (60)

u cootHowenuft (35), (36), (43), rme n— obmee 49HCIO H3MEpEHuit;
L,—uucno psxoB KajopudepoB, YCTAHOBJNEHHHIX MO XOAY ABHMKEHHS
BO31yXa, IWT; Gomax — BEepXHee 3HaueHHe WIKAJH pacXoiomepa, Kr/c;
oG — npeie/ibHast OTHOCHTEJIbHAsi NMOrpeIlHOCTh H3MepeHHsT pacxoja, %,
Prax — BepXHee 3HaueHHe IOKaJBl MaHomeTpa, MIla;. op — mpenensHas
OTHOCHTeJIbHASI MOTPEINHOCTh H3MepeHust HaBJieHusi, %; fmax — BepXHee
3HayeHWe IIKaJbl npuGopa, °C; of— npefesbHas OTHOCHTeNbHasl 110-
rPEIIHOCTb H3MepeHHs! TemmepaTyps, %.

BennukHa o BhuHcasiercs no Metomuke («[IpaBuna 28—64»), a
BEJIMYHHBI G, M Gy COOTBETCTBYIOT KJIacCy TOUHOCTH MpPHGOPOB.

OnpelfeleHHEeTHIPABIHUYECKOr0 CONDPOTHBJIEHHS
KanopudepHOii ycTaHOBKH. I'mapaBinieckoe COmpOTHBJeE-
HHe KaJjopudepHO# yCTaHOBKH HeEOGXOAHMO 3HATh IIPH COIJIaCOBaHHH
PEeXHMOB PaGOTHI .TENJIOBOH CETH M THAPABJIMYIECKOTO TpPaKTa KaJopH-
(depHOH YCT2HOBKH, a TakKxe INpPH BHI6Ope H ONpele/IeHHH PEeXHMOB
paboThl, HaJlaJlKe CMECHTEJbHOTO Hacoca M KJIalmaHOB MOXKAuu CeTeBoil
H NOAMEeLINBaeMOi BOIHI.

HcxoaHHIMH JAaHHBIMH IJISt pacyeTa THAPABJIHYECKOIO CONpPOTHBIE-
HUsl KanopudepHOi yCTaHOBKH SABJASAIOTCH pe3yJbTaThl H3MepeHHs ma-
paMeTpoOB SHEPrOHOCHTENIS] B peXXHMe HODMAaTHBHOH TENJIONPOHU3BO/IH-
TeJBHOCTH ycTaHOBKH. [lpu ompejesieHHH THAPABIHYECKOTO COMPOTHB-
JIeHHs BBIYHCJSIOT CJefyIOHHe BeJHUHHHL.

1. Cpexnee 3uavenne morepn aasiexusi (MIla) ma ruapaBanuec-
KOM TpaKTe YCTaHOBKH

APo = Pc.H.Cp - Po.x.cp- ©n
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2. CpenHeHnTerpanpHoe 3HaueHHe ILIOTHOCTH BOAM (Kr/mM®) B
Tpy6Kax kasopudepos [15, 16]
fo.x.cp
§  (1000,8287 — 0,0837¢ — 0,00373¢2 4 0,0000037¢°) it

?o.1.cp =
t

Po =

o.H.cp to.K.cp

3 3
to.n.cp - to.x.cp)
7 7 +

0.H.cp ~ “0.K.Cp

= 1000,8287 — 0,04185 (£, , p ¢ —0,001243

o.K.cp)

(et —th
0.H.Cp tu.x.op) . (62)
to.u.cp'_ 0.K.Cp
3. OGreMHBI pacXof IpeloOero 5HeproHocHTeds (M3/c), mpoxoas-
Iero yepes KaJaopudepsl,

+0,00000092

Do = Go.cplpo' (63)
4. 3HaueHHs TI'HAPaBIHYECKOTO CONpPOTUBJEHHS YyCTaHOBKH {13, 14]
AP,
S.o= Ff’ (64)
AP,
Seu =6’ 5

rie  Sr.o— FHAPABJHYECKOE CONPOTHBJEHHE YCTAHOBKH, BBIPAXKEHHOE
yepe3 oGBeMHBIA pacxon Boabl, MIla/(m3/c)%; Sp.,— TO Ke, BHIpaXKEHHOE
yepe3 MaccoBhF pacxojn Boapt, MIla/ (kr/c)?.

BesHuHHH S, H S;u CBfI3aHEI MexAy COGOH COOTHOLIEHHEM

Sr.0= S.ufor (66)
5. AGcomoOTHBIe 3HAYRHHS MOrPEIIHOCTEH BEIYHC/IEHHUS:
NMOTEPH JABJEHHA HA THIADPABIHYECKOM TPAKTE
A(AP) = AP, + AP 67
MJIOTHOCTH
Ap, = (—0,0837 —0,004972¢,, , ., —0,002486¢, , .. + 0,00000552¢7 . . +
-+ 0,00000368¢,, ,, cpfo . cp - 0:000001 8423, Y Az,; (68)
00BEMHOT0 pacxoza
AD, = 8Go/p, — Gy cphp,/Pe; ©9)
THAPABAHYECKOTO CONPOTUBNICHUS
AS, , = A (AP,)/D; — 24PDADID}; (70
AS, =08 (8P,)/Gy o —28PG, [AG,/Gh o an

B coorHomenus (67) — (71) BXoAAT a6cosioTHEIE 3HaueHHs OOrpell-
HocTeit M3Mepeuusi HapJaeHust AP, ., AP, , Temneparypel Af, u pacxoza
AG,, uHC/IOBble 3HAUEHHs] KOTOPHIX MOryT GBITh HafifieHbl MO (OpMyJaam
cootBercTBeHHO (59), (60) u (58).
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Tpu BuBome cooTHoLeHHs (68) mpHHATO AomyleHHE O paBEHCTBE
a6CoJIOTHBEIX 3HAUEHHH NOrpemiHocTell u3MepeHHs Temmepatyp Alo. a, o
H Alox cp, T. €.

Af, = At = At @2

0.H. Cp 0.K. Cp-

6. OrHocHuTenbHas norpeluiHocTs (%) ompefeseHHs THAPaBJIHYECKOro
COIPOTUBJIEHAS
r

esr =Tp

OnpeneneHne Ko3pGdOHUHEHTOB THAPABIHYECKHX
CONPOTHBJEHHH H PACXOXHBIX XapaKTEPHCTHK KJa-
NaHOB NOJAaYU CeTeBOH H NOAMelIHBaeMO# BoAK (AJ4
YCTAHOBOK CO cMeCHTEeNIbHHMH Hacocamu). Hexonnnmu
JNaHHBIMH JJIsl pacyeTa sIBJSIOTCS Pe3y/bTAaTH H3MepeHu#i paCXOAHHX
H TeMIepaTypHBIX MapaMerpoB IPEIOLIero SHEPTOHOCHTE/S B peXHMe
HCIBITAHHS CMECHTEJIBHOTO Hacoca M KJIalaHOB MOJAYH CeTeBOf M moj-
MewnBaemoli BoAnl. [lpm onpejgenenny KO3 (HUHEHTOB THApaBJHYe-
CKHX CONPOTHBJIEHHH H pacXOAHBIX XapaKTEePHUCTHK' KJaNaHOB MOAAaYH
CeTeBOHl W MOAMeLIHBaeMOH BOJAB BHIYHCJSIOT CJAEAYIONIHE BeJHYHHBI.

1. CpenHue 3HaueHHs JaBleHHs BOABI BO BXOAHOM P,y cp M BEIXOJ-
HOM Po x, cp CEUCHHSX, MACCOBHIX pacXOfOB Gy, cpy Gu,cp M TEMOEPATYpPH
5. cp AVl HAYaJbHOTO NOJIOXKEHMsI B3aTBOPA KJAMAHOB NOJAYH CeTeBOit
4 nmoaMermMBaemol BoAwl Ho opmymaam (56), (55) u (57).

2. Ilanenne naBneHust Ha kaanaHe AP mo ¢opmyne (61).

3. IlnoTHOCTb 3HEProHOCHTeNs po N0 ¢opmyne (62), NPHHSAB fo.4, cp=
= tu.K. cp = bo. cp-

4. 3Havenne Ko3b@HIHEeHTa IHAPAB/JHYECKOTO CONMpPOTHBJEHHS KJa-
naHa §, OTHECEHHOEe K IUIOMIafH YCJOBHOIO MPOXOJA NPHUCOEAUHHTE/b-
Horo matpy0ka, mo ¢opmyne (38). Ilpu 3TOM, Beauuuna miowanu F
B (opmyJie HOMKHAa ObITb paBHa IMJIOUIAAH YCJIOBHOTO NPOXOAAa MpH-
COENUHHTEJIbHOrO NarpybKa KJanasa.

5. AGco/lloTHBIE 3HAYEHHS MOTPELIHOCTH H3MepeHHsl HaBJieHHsi BO
BXogHoM AP, . M BbXogHOM AP, , nmatpy6kaX KjaalaHa, MacCOBBHIX
pacxonoB AG., AG, u TemnepaTypel Af, mo ¢opmynaam (59), (58) u (60).

6. AGcoJoTHBIe 3HaYeHHsl NOTPEIIHOCTEH H3MepeHHs MJIOTHOCTH Ap,
W NajeHusi AaB/leHHs Ha kJjanade A (AP,) mo dopmyaam (68) u (67).

7. AGcomoTHOe SHaueHHe NOTPELIHOCTH BBEIYHCJIEHHs KO3(ipuuueHTa
THIPaBJHYECKOTO CONMpOTHBJeHus A: no ¢opmyse (41). ITpu stom Besn-
uyny AF, nokaselBajoulylo abCo/IIOTHOe 3HaueHHE MOrPellIHOCTH H3Mepe-
HHS MJIOLWAJM YCJIOBHOTO NPOXOAa NpHCOeNMHHTENbHOro natpybka, ¢ uo-
CTATOYHOH NS NPaKTHYECKHUX LeJeHl TOYHOCTBIO MOMKHO NPHHATH paB-
ot 0,05F, m2.

8. OTHOCHTE/NBHYIO NOTrPELIHOCTb H3MEpEHHA MaCCOBOro pacxola &g H
KO3 pOhULUHEHTa THAPABIMYECKOro CONpOTHBJAEHHA ex MO dopmyaam (35)
H (44).

Buiuncienns B o6beMe NYHKTOB 1—8 MOBTOPAIOT A5 BCeX H3Me-
PEHHbIX TapaMeTpoB NPH OCTAJNbHLIX MOJOXEHHAX 3aTBOPOB KJaMaHOB
[OJayM CeTeBOM W MOAMEIINBaeMOH BOAbL

100. 73)
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Pacxoanbie xapakTepHCTHKH KJalaHOB MOJAYH CeTEBOH M mMoaMe-
WIHBaeMOH BOAB npeicTaBasloT coboit rpadHyeckHe HAH TabjaHYHLIE
3aBHCHMOCTH MaCCOBHIX PacXoJOB BOABI OT MOJIOXKEHHS MX 3aTBOPOB H
UCNOAb3YIOTCH IJis onpeleeHus KO3 HIHEHTOB Nepefayd YCTaHOBKHU
KaK 00beKTa aBTOMAaTHYECKOrO YNpaBJIeHHs MO KaHaiaM <«MaccOBHIH
pacxoll ceTeBOH H NOAMELIHBaeMOH BOJbl — TeNJONPOH3BOAHTEHHOCTD
yCTaHOBKH». B cBOlo ouepelb, K03 (HLHEHT Nepejayd HCIOIb3YETCA
npH BbHIGOpE H HajajKe peryisiTopa TENJONPOH3BOAHTEBHOCTH.

OnpeneneHHe XapaKTEepPHCTHK CMECHTeJBbLHOTO Ha-
coca. Ilog xapakTepucTHKaMH CMECHTEJNBHOr0 Hacoca NOHHMAIOT 3aBH-
CHMOCTb MOJHOTO AaBjeHus P,, co3gaBaeMoro HacocoM, ¥ MomHocTd N,
notpebAEMOil JBHraTeneM Hacoca, OT HM3MeHEHHs MAacCOBOTC pacXofa
nepekauysBaeMoit kuakoctH G,, T. e. QyHRuMH BHRA P, =f(Go) H
N = f2 (Go).

HcxoanbiMu JaHHBIME JJA pacyeTa CJAyXKaT pe3y.bTaThl H3MepeHH#
napaMeTpoB TIpeiollero 3HEPrOHOCHTEJNS] B peXXHMe HCIbITAHHS CMECH-
TEJHHOI'0 Hacoca M KJIallaHOB MOJAYH CETEBOH H MoAMelIHBaeMOi BOXHL.

ITpu onpenesnennn xapaKTePHCTHK CMECHTEJIbHOTO HACOCa BBHIMUCIA-
IOT CAeNyIOollHe BeJHYHHBL

1. Cpennune 3HaueHusi AaBJeHHH Bo BcaceiBaioweM P, g ¢p M Harde-
TaTeIbHOM P, g, op NATPyOKaX Hacoca, pacxofa BOAH, nepeKauuBaeMoi
HacocoM o, cp NpPH HAYaJbHOM NOJIOXKEHHH 33aTBOpA KJalaHa [0JauH
nojMeIIuBaeMolt Boawbl, mo ¢opmyaam (56) u (55).

2. CpeaHue 3HaueHHs1 TeMNepaTyphl I, ¢, H TVIOTHOCTH po IPerollero
3HeproHocurens no ¢opmyaam (57) u (62). B ¢popmyay (62) Heo6X0xuMO
NOACTABJATL 3HAYEHHS fo. 4. cp H lo.x. cpy PaBHEE fo_ cp.

3. CkopoCTb [IBHIKEHHS 3HEPIOHOCHTeJst (M/C) BO BCachiBAlOLIEM
(W1) u HarHeraTenbHom (W3) marpyOkax Hacoca:

. Go, <p _— 7\
. WI Fjpo, j—ly 27 (7)
rae F;, j =1, 2— nomanu ceueHuit BcachBatomero (j=1) u Harhe-
TaTeJqbHOro (j = 2) matpy6koB Hacoca, M’.
4. JlonHoe naBneHue, co3jaBaeMoe HacocoMm [17]:

P — 2 _ w2
P°=9,81-103( om0 Po.x op W5 W‘)- (75)

Pod 2g
5. AGcomoTHble 3Ha4yeHHS MOTPEIIHOCTH H3MEPEHHS MHaBJIEHHS BO
BcaceBaioieM (AP, ) n HarHeratennHoM (AP,«) marpybkax Hacoca,
MacCcoBOrO Dacxoja InepekauyHBaeMoi KHAKOCTH Go, TemnepaTypel Af,
u nJjorHoctH Ap, nmo ¢dopmynam (59), (568), (60), (68).
6. AGco/oTHOe 3HayeHHe MOIPEIIHOCTH pacyera CKOpOCTeH JBHXKe-
Hua 3HeproHocutens AW;, j=1, 2 B natpy6kax Hacoca:

Go. cpAFi Go. cpApo

2 - 2
FjPo Fipo
rae AFj, j=1, 2— a6comoTHbIE NOTPEIIHOCTH H3MEPEHHS IOMIALH JKH-

BOrO CedeHHsi BcachiBawllero (j = 1) H HarHerare/qbHoro (j =2) mnar-
pyOKoB Hacoca, M2
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Besmupnst AFj, j=1, 2 ¢ nocTatouncii A TMpaKTHUECKHX mesek
TOYHOCTBIO MOXKHO NpuHsTb paBHbiMu 0,05F;, j=1, 2.

7. A6comoTHOE 3HAayeHHe IOrpelUHOCTH BBbIYHCJEHHS MOJHOTO AaB-
JIEHHS, CO3[laBaeMOr'0 HAacOCOM:
é_}-)&_ﬂ &K (PO.H. Cp_PO.K. cp) Apo WZAWQ WIAWI
Pof ~ Pof p2g TTg T e

AP, =981.10° . ()
8. Cpenne 3HayeHus 3MEKTPHYECKON MOLIHOCTH Ha 3a)KUMaX 3JeK-
Tpoasurarenst (kBr) u wacrorbl BpaweHust (1/c):
n
1

. 1
Na.'l. cp =7 121 Nsn p Nep = '

4

n. (78

Tl
—'

9. A6conioTHOe 3HaueHHe MOrPEIHOCTH H3MEepeHHs 3JIEKTPHUYECKOMH
MOIIHOCTH M 4YaCTOThl BpallleHUA:

ANa.'l — GNlegomax :
s, n
fn =~ (79)

TIe oy ¥ o, — KJIACCHl TOYHOCTH COOTBETCTBYIOIMX TNpuGopoB, %.

10. OrHocuTenbHbIE MOTPEMIHOCTH H3MEDEHHS MacCOBOI'O pacxoja
€ U TOJNHOrO NaBJIeHHS ep, CO3[aBaeMOro CMECHTEJIbHBIM HacocoM, HO
topmyaam cootBerctBeHHO (35) H (43).

11. OtHocuTenbuylo mnorpelwHocTb HaMepenusi (%) a/eKTpHYecKoi
MOLLHOCTH H 4YacCTOTHI BpalEeHHA:

AN,
e, = N 100; ¢, = %’5 100. 80)
3J1.cp cp

Bcio cOBOKYNMHOCTh pAacCMOTPEHHBIX BBHIUHCJIHTEIBHBIX ONepalHil mo-
BTODHTb B NOJIHOM 00beMe 1Jis] OCTajbHBIX MOJIOXKEHHH 3aTBOpA Kia-
naHa NoJayn MOAMEILIHBaeMOoil BOAHI, AJisi KOTOPHIX BHIIOJHSJIHCh H3Me-
peHHs.

Onpenesenne GakTHUEeCKOH CKODOCTH BOXH B
Tpyb6kxax kanopudepa. McxogusiMu NaHHBIMH IJs oOmnpenese-
Husl (paKTHUECKONH CKOPOCTH JABHIKEHHS BOAH B TpyOkax KaJjopHpepos
SIBJISTIOTCSl 3HQUEHHUS PACXOLHBIX H TeMIePaTyPHBIX NapaMeTpoB 3Hep-
TOHOCHTeI AJs pexXHMa HOPDMATHBHOH TEMJIONPOH3BOAHTENbHOCTH
YIaKOBKH, IOJIyUeHHbIE B pe3y/bTaTe 3aMepoB.

Hcnonbays naHHBE 3aMepOB, BEIYHCIASIOT CAeAYIOLIHE BeJHYHHHL.

1. CpenHue 3HayeHHsI MacCOBOTO pacxoja 3HEProHOCHTENsd 4Yepes
kasopudepel OfHOro psifa MO XOAy ABHKeHHS -Bo3fyXa Gocp.j H €FO
TEMNEPATYPY BO BXOAHOM fow.cp BBIXOJHOM fox.cp CEYEHHH KaJlOpH(epoB
yCTaHOBKHU 1o ¢opmynaam (55) u (57).

2. CpenHeuHTerpa/ibHOe 3HAaUeHHE IUIOTHOCTH BOABI po, COOTBET-
CTBYyIOILlEE TEMIIEPATYPaM fou.cp H lox.cp MO ypaBHeHHIO (62).

3. DaKTHYECKYIO CKOPOCTH ABHIKEHHsT BOABI (M/C):

G

o.cpf
= ————, =1L 81
Wo,da/ PoSolLKi af / P @1)
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rae So.1 — XHBOE CedeHHe THAPaBJIHYECKOrO TpPakKTa OJHOr0 KaJOpH-
depa, M? Ly, Lg;— uncno GNOKOB B sipyce H SIPYCOB B psiAy KaJo-
pudepoB no Xoxy BO3nyXa, LIT.

4. AG6comoTHO® 3HaYEHHE NOTPELIHOCTH W3MEPEHHs CKOPOCTH ABHIKe-

Husi Boan (M/c):
AT AGai _ GO.CPAP Go cp. ]ASO 1
of PeSo1lx jLaj sto 1Ly L PoSo 1k lLﬂl

Kj-ajf

=T L, 6

tae AS,1 — a6COMIOTHAS IOTPEIMHOCTb H3MEpEeHHS JKHBOTO CeYeHHs MO
Bojie onHoro Kagopucepa, M? (C JOCTATOYHOH ANS NMPAKTUYECKHX LeJIeH
TOYHOCTBIO MOXKHO TPHHATH paBHOH 0,05S,.:, M?).
5. OTHOCHTEJbHYIO NOrpelnHocTh uamepeHust (%) ckopocTH ABHKe-
HHS BOABI B TPyOKax KaJopudepa:
‘W’ =m— 100, i= l, Lp. (83)
Onpenemenve GakKTHYEeCKOro ¥ pacuieTHOro 3Haue-
#HYud KoabbuILHeHTa TenJonepenadyu U Kospouuue-
Ta 3arpsA3HeHHs NoBepxXHocTel Tennoo6mena. Hcxon-
HBHIMH JaHHBIMH JJIS BHIYHCJIEHHS SBJSIOTCA NapaMeTpPsl 3JHEPTOHOCH-
TeJlieli, H3MepeHHbBIE B PEXHMe MaKCHMaJbHOH TeNJONpONU3BOJAUTEb-
HOCTH YCTaHOBKH.
Briuncienns BHIIONHAIOTCS OTAEJNBbHO AJIS KajopHdepos, yCcTaHOB-
JICHHBIX B Te€PBOM H [OCJEAYIOIINX PAAax MO XOAYy ABHXKEHUS BO3AyXa.

BhluHC/IeHHS BEAYT B CJAeAyIONleM NOpSAKe.
1. CpezHue 3HayeHHs TeMmepaTyp 3SHEPrOHOCHTeNef BO BXOZHOM
fon.cpy len.cpj ¥ BBIXOHHOM [lox. cp.jy lex.cp.j CEYEHHAX TPAKTOB KaJOpH-
¢epoB, yCTaHOBJEHHHX B psANy IO X0oay Bo3ayxa, —mno dopmynam (57)
H (32). Ciemyer umerb B BHAY, 4TO (hakTHYecKass TeMmepaTypa BO3-
IyXa Ha BXOfie KaJopu(pepoB KaxkAoro cjepyiollero psjaa GyaeT paBHa
TemIepaTtype BO3AyXa Ha BHIXOJe M3 MPENBIAYIIEro psija, T. €. fsu.cp.s =
= tax .cp.j—1.
2. CpenHee sHayeHHe MacCOBOrO pacxofia BOAH uepe3 KaJIOpHOephl
Go.cp.j MO Gopmyae (55).
3. ®daxTHueckoe 3HaUEHWE TEIUIONPOM3BORUTENbHOCTH (KBT) yera-
HOBKH Qg
Qd)l =G,, cp i% (o epj Lok .cp ,)/1000 (89)
rie Co— CPelHEHHTErpaJbHoe 3HaueHHe H300apHOA TEIJIOEMKOCTH BOJMI,
Jox/ (kr -°C).
BesnunHa ¢, MOXeT GhiThb BhIYHC/IEHa no ¢opmyne [16]):
fok.cp

§ (4202,05 + 0,984z, + 0,0096¢2) 4,

__ len.cp
\ = ——r — 4202,05 + 0,4042 (t,, o0+

OH cpf T th p ]
—1 (85)

OK_L‘.[)I

+log cp j) 40,0032

os.cpj T
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4. ®akTuuecKoe 3HaueHWe cpepHejorapu(pMnuueckoi pa3HOCTH Temme-~
paryp (°C) sHeproHocutenei Ans Kanopu(pepoB j-To psifia O XOAY IBH-
XKeHHs Bosayxa no gopmyae (11, 12]:

t o —t — (ox.cp 1—1 T
My g = Cept "mep )~ Coxepi “Tmepd ;- gy
cpnor. i 1 fonepi " Foccps g
n

oK.cPj taa.cp]

5. dakTuyeckoe 3HaueHHe Kos(dumuenta Tensoneperaud Br/(M2-°C)
KaJlopHdepoB j-To psipa

%
= , i=1,L, 8
Kdm q’th,Nx IMK iLx jLajAtcp.nor.d)] ! 4 &7
rie F;— MOBepXHOCTb TemJomepefayd ORHOro KaJopudpepa, Mm%
Y el | T
R ] <
038 \ \ \\\\4 \\\ \\ \ cadl)
\ NN NNANAA

7 R=4,0430 - 2,0 X~ 1 \ 1,0 0\8 6 X04X0

P TSR,
" WEANEAWNAR
| \ W)

\ NATA

0 0.1 02 0.3 04 05 06 0.7 0.8 09 P

Puc. 18. I'padux nns onpepesenus ko3ddHUMEHTA COBEPIIEHCTBA CXEMB B3aHMHOrO
JABHXKEHHs 3HeproHocutenei

Ny j, My j—uncno KajopudepoB B KOJOHHE H UHCIO KOJOHH B GOKe
Kanopu¢epos j-ro pspa, T, ¢$o— KO3DOHUIHEHT COBEPIIEHCTBA CXEMbI
B3aWMHOTO JBHJKEHHSI SHEeprOHOCHTeJeH.

Besnuuna $. MoxkeT GHTb ompelleJieHa Ha OCHOBE BCIIOMOTaTENbHBIX
napamerpoB P; u R; u3 rpadukoB, mokasaHHEX Ha puc. 18 [I1, 12].
Mapamerpst P; u R; Beuucasiorcs no dopmynam:

P— ta.x.ep ]l_t _ to. Hepi ™ t
£ t i ts.x.cpl —t

B.H.cp ] 0.K.cp ]

s i=1L1,, 88
B.H.Cp | P ( )

3
6.H.CPj 'B. H.P |

TpakTuueckHe pacyeTs! MOKA3bBAIOT, 4TO AJs BO3MOXKHEIX JMamna-
30HOB TeMIeparyp BOIbl fo €25 150°C u Bosfyxa B £, €0+ —61°C,
COOTBETCTBYIOWMX reorpaguyeckuM paffoHaM CTDPaHHI, TAe PaClONOXKEHE!
IaxTible KajgopudepHble YCTAaHOBKH, 3HauYeHHe ¢ HaXOHHTCA B Mpefe-
aax 0,92—0,98 u MoxeT GbiThb NPHHATO MNpH 00paGoOTKE Pe3yJbTAaTOB
naMepenuii pasueiM 0,95.
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6. AGcomoTHOR 3HAUEHME MOTPEIIHOCTH onpefesenyss (haKTHYECKOro
Bt
KO3Q¢HIHeHTa Tenonepeaadn [—(M—,—c)]

AQy
Y Ny P, L Lo B

KJ K]

AKy (=

cp.or.d.f -

_ Qp 1A% Q iAFy,
Y2F oLy iLg Ny M, 08 YeF i Ly iLg (N ;M 0t

A1k ]

cp.Jor.é. cp.aor.d. §

Qrb iA (Atcp or. 1)
$eF g Ny ;M jLy iLg § (Blcp nor.g. 1)?

rie AQg;— a6coMoTHOE 3HAUYeHWe IIOrPEIIHOCTH H3MepeHHs (haKTuue-
CKOHl TeJIONpOX3BOAUMTENBHOCTH KasopudepoB j-ro psna j= 1,2L, Br;
AF4, A¢.— abcomoTHBIE 3HAYEHHsI IOTPELIHOCTeH H3MepeHHs NOBepX-
HOCTH TenJonepenaud (M%) W KosdduIHEeHTa COBepIIEHCTBA CXeMBHI B3a-
HMMHOTO JIBHXKEHHS TenyioHocHTeNedt; A (Afep nor.¢. 1) — a6COJMOTHOE 3HAUECHHE
MOTPEIIHOCTH H3MepeHHss cpelHeJorapupMHUYeCKO# pasHOCTH TeMmIepa-
Typ, °C.
Besnunna AQg; BhiuMcaAsiercs no ¢opmyJe

=1, Ly (89)

AQd:.I = AGo 6o (to. wepl T to.x.cp l) + Go.cp iACo (to.u.cp i~
- l‘o.x.n:p i) + Go.cp i (Ato.n.i - Ato.x 1‘)’ (90)
rae ACo — abCcoMoTHOe  3HaYeHHe TNOrpCIUHOCTH  BBIYHCJICHHA TEIMJIOEM-

KocTd BoaH, Hx/(xr - °C).
Beanunna Ac, BhIUHCIseTCs Mo GopmyJe

Acy = (0,4942 +0,0064¢, , o, +0,0032¢, .o ) Aty i+
+ (04942 +0,0032¢,, . o; + 0,0064¢, o ) At v Ti/(kr -°C). ©1)

Beanuunnt AG, u Af, Moryt OBIT pacCyWTaHHl no ¢opmyJaam (58)
u (60), a AF; u Ad. c noCTaTOUHOH A/ NDAKTHYECKHX Lefefi TOYHO-
cTblo NMpHHATH paBHbMH 0,05F; u 0,05¢..

3uauenue A (Afcp.qor.w) (%) MOXeT ObiTb oOnpeseneHo mo GopmyJe

t
t

tO.H.Cp i~ *B.K.cpjf

a (Atcp.nor.(h i) =| [(Ato.n i~ Ms.x 'i) - (Ato.x F— Ma.x /)] In
- [(to.u.cp i— tn.K.cp i) - (to.x.cp i~ tB.H.cp 1)] X

(Ato.n. j— At, ¢ /’) (to.x.cp i tn.n.cp 7) — (Mo.x ] Aty i)(to-l!-cp i ta.x.cp i)
X 7 p— 3 —1 X
( 0.K.cp | B.H.CD [)

to.u.cp s B:X- .Y

(to.x.cp i tn.n.cp 7) ©2)
(to.n.cp i— tB.K.cp ])
7. CpemHee mo mNOBEPXHOCTH KaJOpH(EPOB YCTAHOBKH 3HAaUEHUE

ko3(pdunnenta tensonepenaun Ky: ] H OTHOCHTEJIbHAS TOrpell-

T
cp | (M2.°C)
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HOCTb H3MepeHHSI (aKTHuecKOro 3HaveHus KoshdHIMeHTa TenJomnepe-
naua ex (%) no dopmynam:
Lﬂ
El NK iMK iLK iLa IFI,Kq; t
=
K¢ ’Cp = Lp ’
_ZlNK lMx )LK iLu iFt,
f=

©3)

AK,
bt
€ = Kg;t 100.

8. 3Hauenue RaTajoxHoro ko3hduIHeHTa Temaonepesayn [(1%:')]
Kajopudepos j-ro psma, j=1, L, no ¢opmyae

G Al Gyopy \A
<p/ ocp]
=4 <2 94
Kip i 1(3,,,NK L Me Lnt] \PoSorlaflus) 9

rae Ay, Az, Az;-— KOHCTaHTHl 3MIUpPHUYECKOR (opMyJIBl, oOmpenensieMble
Mo MAacHOpTHHIM AaHHBIM Kasopudepa (PUKCHPOBAHHOrO THIAa H MOJGVIH;
Sg1 — OJomalb CeyeHus BO3AYINHOTO TPAKTa ONHOTO Kahopudepa, M2,

Besunna Gy cpj onpesensiercs no gopmyae (31).

9. KoapdumueHT ¢,; Sarps3HeHUsi NMOBEPXHOCTeH TENJIOOOGMeHa Kalo-
pudepos j-ro psma, j=1, L,.

Benuuuna Ko3hguuueHTa 3arps3HeHHs MOBEDPXHOCTeH Tensoo6Mena
KasopuepoB UYHC/IEHHO XapaKTepu3yeT CTElleHb CHHXKEHHS MHTeHCHB-
HOCTH TeIJIoOOMeHa MeXAYy TeIUIOHOCHTeNIaMH (BOAOH, BO3AYXOM) H
pasnensollell MX METaJJHYeCKOH CTEHKOH KaJopHpepoB:

Yoy = =T L, @)

10. A6coMmoTHOe 3HAyeHHe IOrPEIIHOCTH ONpPEeAEJEHHS KaTaJoXKHOro
Br
Kos(ppuunenta remjonepesadn AK:p; o0 |

4.4 GO.Cp] As Ga.cp] A’_lx
Y2\ poSorla jhu Se1Ny My L tLa

A8, Ga,cp i As Go.cp/ As—1
X(AGU— o >-I- 4,44 <‘SBINK ML L, ,) Sotfolailey) %

Bl
ASo;  Apg
X AG, ;— -
( °r s Pg)

AK,, ;=

, (96)

rae ASo1, ASsi— a6CoOMIOTHEE MOTPEITHOCTH H3MEPEeHHS JKHMBHIX cede-
Hult KajopuGepa Npoxomny BoAH u BosAyxa (M2), KOTOpBIE C AOCTAaTOu-
HOR INfl NpPaKTHYECKHX LeJeH TOYHOCTbIO MOTYT ObITh HDHHATH paB-
govu 0,05S,1 4 0,058;1.
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11. AGcomoTHoe 3HaueHWe MOrPEIHOCTH OnpefeteHus Kodpduuu-
€HTa 3arpsi3HEHUs MNOBEpXHOCTeH TemjooGMeHa Kajopu(epoB, YCTaHOB-
JIEHHBIX B OAHOM pAAY MO XOAy IBHIKEHHS BO3AyXa

sy, = | —merr  Koeithiny) @7
= ,i=T, L.
s/ K, ol Ktzp i 4

12. Ornocutenphasi morpemsocts (%) ompexenenns Xoadpdunuenra
3arpsi3HEHHs

. _A‘Psi
4’3['_ ‘Psl

OnpexneneHHe OTKJAOHEHHH TeMOmepaTyph Tpelo-
mero HeProHOCHTEJd BO BXOJAHOM H BHXOLHOM Ce-
YeHHAX THAPAaBJIHYECKOro TpPakTa OT TeMNmepaTyp-
HOTO rpaduka. VCXOZHHMH NaHHHIMH AJS pacuera CJyXKaT H3«
MepeHHHE TeMIepaTypH SHEPrOHOCHTeNsl BO BXOAHOM H BEIXOZHOM
CeUueHHSIX THAPaBJIHYECKOTO TPAKTa B PeXHMe MaKCHMaJbHOH Temjo-
NPOH3BOJHTENbHOCTH H TEMIEPAaTypHHH rpadHK KauecTBEHHOIO pery-
JIHPOBaHH.

Buiunc/eHsl BHIONHSAIOT B CJAeAYIOIEM NOPAAKe.

1. Cpenuue 3HaUEHHA TeMMEPAaTyPH 3SHEPrOHOCHTENS BO BXOJAHOM
fo.n.cp H BHIXOLHOM Zo.xcp CEUEHHSIX THAPABJHUECKOTO TpPaKTa ycra-
HOBKH 1o dopmyiie (47).

2. OTK/JIOHeHHs (aKTHUecKHX Temnepatyp (°%/o) BO BXOAHOM H Bbl
XOLHOM CEYeHHSAX THIPABJIHYECKOIO TPaKTa OT TeMIepaTypHOTO rpa-
¢duka:

100, /=1, L, ©8)

(‘o‘a.p — to.n.cp)

Y= L 100 ©9
b -t
bt = Coxp = lomep °"‘"’to - :""”’) 100, (100)

TAe fo.n.py fox.p— 3HAYEHHS TeMIEpaTyp SHEPTOHOCHTENS BO BXOJHOM
H BHIXOJHOM CeYEHHSIX THAPaB/HYECKOro TPaKTa [0 TeMnepaTypHoMy rpa-
¢uKy A7 TemmepaTyphl aTMocepHOro Bo3xyXa B MOMEHT HCHBITaHHH, °C.

3. AGcomoTHEIE 3HAYEHHs MOTPEIIHOCTEH OTKAOHERHH (haKTHYECKHX
TeMneparyp BoAnl (%) OT 3amaHHHIX 3HaYeHHH:

Aoy
By = 2 100 (1o1)
At
0.k
Aq”sux_—- foxp 100.

4. OrtHocHTeNMbHbIE NOTPELIHOCTH OTKJAOHEHHH (aKTHUeCKHX TeMme-
patyp Boapl (%) OT MX SajaHHBIX 3HaYeHH:

A ‘sx
by = T 100; (102)

BX

. *ﬁ 100
Voux =T :

‘Bmx
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Onpenefende OTKJIOHEHHS MacCOBOro pacxona
BOJAB Yepe3 KaJOpH(pepH OT PacUYeTHOrO 3HAYeHHH,
HcxonHelMM RAHHBIMH AJIS pelleHHsi 3TOH 3aJayu AOJIKHBI CJHYXKHTb
pe3y/IbTaTH H3MEpeHHs PacXOAHBIX H TeMIepaTypHbIX mapaMeTpoB
BOIbl peXHMa MaKCHMAaJbHOH TEMNJIONPOH3BOAHUTENbHOCTH YCTaHOBKH.

BhIUHCIeHHS] BBLINOJHAIOT B ONpelleJleHHOH NOCJef0BaTENbHOCTH.

1. Tpebyemasi TenJompOH3BOAHTEJNBHOCTb KaJIOPH(pepHOit ycTaHOB-
Kn (KBT) B pacueTHOM pexume

Qp = Gn.pca (tcr - ta.n.p)/woo' (103)

rne G, p — MaccoBHI pacXol BO3AyXa, MOAABAEMOrO IO BO3LYXOMOAA-
IOleMY CTBOMY, Kr/C; C,-— CpeIHEHHTerpajibHOe 3HauYeHHe u306ap HOk

. 2K
TENJIOEMKOCTM BO34YyXa, (K—r-°_C)—; tc,—pacqe'moe 3Ha4Y€HHe TemMmnepary-

pHl Bo3iyxa B cTBoJe, °C.
BesnuuHa ¢, MOXeT GHITb PacCUHTaHA CNENYIOmHM 0GpasoM:

‘B.H

-p
{ (1000,05 —0,047721, -+ 0,0008152) dt,
tCT =
b — ta.H.p
2 —
C JH,
= 1000,05 — 0,02386 (fr + £, ) + 0,0002716 ;= — == (104)

cT B.H.p

2. PacuerHoe 3HayeHHe MacCOBOrO pacxofa Boibl (Kr/c) uepe3 ycra-
HOBKY Gop
Qp

0P Cop (to.wp — to.x.p),
rape Cop— CpeAHEHHTErpabHOE 3HayeHue H306apH0ﬁ TENJIOEMKOCTH
BOJbI, COOTBETCTBYIOLLEE TEMIIEPATYPHOMY HHTepBaJIy B pacueTHOM pexHMe

fon.p — box.p w0 BhHIYHCAsIETCsT 1O ¢opmyte (85).

3. Ortk/oHeHHe (PaKTHUECKOTO 3HAYeHWs MaccoBOrO pacXofa BOJBI
(%) or pacuerHoro

G (105)

- Go.cp

0.p
Yo Go,p (106)

4. AGcomorHOe 3HAaueHHE IMOrPEIIHOCTH OTKJOHeHus (%) dakTuue-
CKOTO MaccoBOr'0 pacxofa BOABI OT pacueTHOTO

AG,
AYg = -Fo—p 100. (107)

5. OrHocHTeNbHAst mOrpellHOCTh oTKJoHeHHst (%) (akTuyeckoro
MaccoBOro pacxofia BOABI OT pPacCyeTHOro
Ay,
G,
& = T 100, 108)
%6, (108)

Onpenenenue PpakTHUEeCKON TENJONPOH3BOAHTE-
JNbHOCTH KanopudepHo#h ycTaHOBKH. [laa onpeaesieHHs
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TeNnJIONPOH3BOAMTENBHOCTH HCMOJb3YIOT JaHHBIE 3aMepa PacXOAHBIX H
TeMIepaTypPHBIX I1apaMeTPOB 3SHEPrOHOCHTeJeH IJsi DPeXHMa MaKCH-
MaJIbHOH TENJIONPOH3BOLHTEILHOCTH,

Pelenne 3afayd CBOAMTCS K BBLIYHCJEHHIO CJELYIOUIHX BeJHYHH.

1. Cpenuue sHayeHHS TeMmnepatyp BO BXOAHOM (fo u.cp) H BBIXOJHOM
(fc.x.cp) CEUEHHAX KaJOPH(PEPOB YCTAaHOBKH H MaCCOBOTO pacXofa BOIbI
Go.cp HaxogaT mo Gopmynam (55) u (57).

2. CpennenHrerpajbHOe 3HayeHHe WH306apHOH TENJIOEMKCCTH BOJBE
Co Bbuucasiior no ¢opmysae (85).

3. IlpoBepka ycnoBus: $g <5, %.

IlpH HeBHINOJNHEHHH STOTO YCJIOBHSI MEPEeXOfAT K NYHKTY 8, a npu
BLINOJIHEHHH pacyeT BHIIOJHAETCH B MDHBeJeHHOA HIDKe IMOCJeN0Ba-
TEJIbHOCTH.

4. ®dakTHuyecKoe 3HaUeHHe TeNJIONPOM3BOAMTENbHOCTH YCTaHOBKH Qg
110 ypaBHEHHIO TelJoBoro Gananca (84).

5. AGcomorHoe sHadeHHe morpewHocTd (%) M OTHOCHTeNbHAast MO-
rpemHocts pacuera (%) daxTHueckoH TemIonpoH3BOAUTENBHOCTH AQg
H ¢q, 10 ¢opmysam (90) u (109):

AQd: 0
0y = Q—tb 100. (109)

6. darTHyecKas TemJIONPOM3BOAMTENBHOCT YCTaHOBKH (KBT) B pac-
YSTHOM peXuHMme Qg.p 1Mo ¢opmyJe [5, 13]
tO.H.p - tB.H.p

Q.p=Q7 7 (110)

o.H.cp ~ “B.H.CP

Bennunny fs.np B COOTBETCTBHH C HOpPMaMH TEeXHOJOTHYECKOTO Npo-
€KTHPOBaHUsl NPHHHMAIOT DPaBHOH aGCONIOTHOH MHHHMaJIbHOH TeMIlepa-
Type aTMochepHOro BO3AyXa AJsi reorpauuecKoro pafioHa pasMelleHHs
npemnpustut 43 CHull II-A-6—72, a {,4p,— O TeMIepaTypHOMY
rpaduky.

7. AGCoMIOTHOe 3HaYeHHe NOTPEIIHOCTH H3MepeHHsi (aKTHUeCKoH
TENJIONPOH3BOAUTENBHOCTH YCTaHOBKH (KBT) B pacueTHOM pexuMme;

tu.n.p - tB.H.p (to.H.p - tn.u.p) (Ato.n—Ata.n

A = (4 — . 11
Qd’p Q‘t’ to.ﬂ.cp - ta.H.cp Q¢ (tO.H.Cp - tn.u.cp)2 an

BenuuuHa Aty , ecTh abCOJMIOTHAs NOrPEIIHOCTh H3MEpPEHHS TeMIle-
patypsl atMocdepHoro Bosayxa {°C), KoTopas MOXKeT GbITh ONpefieseHa
N0 MeTofHKe, M3JOXEeHHOH B pasi. 3.2 Hacrosilero pykoBojcTsa. [lepe-
ATH K nyHKry 23.

8. MaccoBhlif pacxon Bo3xyxa (Kr/c), HNpOXOASILEr0o Yepe3 KaJOpH-
(epbl IpH HOPMATHBHOM 3HAYeHWH IOJCOCOB:

Gy =Gy p (1 = ¥pos/100), (112)

rie Gy, — MacCoBBbIil pacxoj BO3JyXa uepe3 BO3JYXONOZAIOWIHi CTBO,
Kr/C; pop — HOPMAaTHBHOE 3HAYEHHE OTHOCHTEIBHBIX IMOJCOCOB BO3LyXa
yepe3 HeMJOTHOCTH KOMpa M HAAaXTHOTO 34aHusi, %.

B cyumecTBYOUHMX ¥ NPOEKTHPYEMEIX YCTAHOBKAX KaJlOpH(epH MO-
ryT pa3MewliaTbCsi B OAHH HJIH HECKOJbKO pPSJOB MO XOAY ABHMKEHHs
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BO3yXa. B OIHOPAHBIX YCTAaHOBKaX CXeMa B3aMMHOrO IBHXKEHHS
SHEProHOCHTeJNelH sIBJsSeTCSl NePeKpeCTHOH, a B MHOropsiAHbX (B 3a-
BHCHMOCTH OT cnocofa cOeXHHEHHs PANOB KanopubepoB MO BOAe) —
NepeKPeCTHO-NPAMOTOYHOH HJIM NMEePeKPeCTHO-NPOTHBOTOYHON (puc. 19).
Huxe OTAeNIbHO paccMOTPeH MOPANOK BBHIYHCJIEHHS (DAKTHUECKOH Tell-
JIONPOH3BOAUTEILHOCTH YCTAHOBKM B pAacyeTHOM pexuMe MJs OLHO-
PAOHBIX MU MHOTOPSAHBIX YCTAaHOBOK MNEPEKPECTHO-NPSMOTOYHOH H He-
PEKPeCcTHO-NPOTHBOTOYHOH CXeM JBHXKEHUs 3HeproHOCHTeJeH.

9. Tak Kak (akTHYecKHe TeMIepaTypbl SHEPrOHOCHTeJed B  BHI-
XOIHBIX CEYeHHSIX TPAKTOB 00HOpaOwoi ycraHoBku (puc. 19, @) B pac-

a é é
Boda us cemu Boda us cemu Boda u3 cemu
—— et e —T—
— —- ——
x
e * ;i
? > >
S _ - . e S
o o

[~} «©
3 = 3
e L -3
L x QL
S Q I
bd B &
S
x — § -3
E =3 =
< b £

— E <

T

Puc. 19. Cxembl B3aHMHOIO JBHXKEHHS SHEProHOCHTeJeH B KaJopH(epHHX ycTaHOBKax:

@ — nepekpecTHbIl TOK; 6 — MepeKPecTRbi TOK ¢ NPSMOTOYHBIM JBHXKEHHEM BOAM B pAIaXx;
6 — NepeKpecTHbk TOK C NPOTHBOTOYHLIM XBHIKEHHEM BOAbl B pARax

YETHOM DEXHMe HEH3BECTHH, HeOOXOAHMO IpeBapHTENbHO MNPHHSATH HX
3HaYEeHHS! PABHBIMH DacYeTHbIM H COOTBETCTBYIOUIMMH 3HadeHHSIM BO
BXOJHBEIX CEYeHHSIX TPAKTOB YCTAHOBKH, T. €. Ilsx.p = lonp U lox.mp =
=to.K.p-

10. CpeanenHrerpajbHble 3HaYeHHsI IIIOTHOCTH BOABI po, H306apHBIX
TENJIOeMKOCTEH BOABI ¢ M BO3AYyXa Cp BBIYHCAAIOT Mo Qopmyaam (62),
(85) u (104), COOTBETCTBYIOIMM paCYETHHIM 3HAYEHHSIM TEMIepaTyp
3HEPrOHOCHTeNIed Ha BXOfe B YCTAHOBKY Zo.n.py fs.np M NPEIBAPHTENb-
HEIM 3HaYeHHSIM TeMIepaTyp 3SHEPrOHOCHTeNeH B BBIXOAHBIX CEYEHHAX
YCTaHOBKH lpx.np M lox.np-

Br
11. Kostpduuuent Ttenoneperauu 0

Gy As Go.p 4s
Kp ¢ = Al sBlNKMKLKLﬁ > So ‘poLKLH ' (lls)

rie Gop,— MacCOBBIi pacXol BOAbI Yepe3 Kaslopupepel B pacueTHOM
pexume (xr/c), ompefenserca no ¢opmyse (105).
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12. Benomorarensubie mapamerpnl N uw M:
K, FuN L Lgbt

kka¥cVs,
2Gc»pt‘o ’
(P
.p70
N= G (119)
13. YTouneHHH® (aKTHUECKHe 3HAUEHHs TeMIepaTyp SHEPIOHOCH-
Tesedi [°C] B BHIXOZHBIX CeYeHHSIX TPAKTOB YCTAHOBKH — IO ¢opMmy-
aam [12]:
e2M(—N) _ 4
tB.K.p=tB.H.p+(tO.H_p-tB.H.p)N 2M(I—N)
2M(1—N) _ |
(115)

tD.K.p = to.n.p - (to.n.p - tn.u.p) 2MU=N)_ "y

14. TIpoBepka ycJoBHI:
ltO.K.np - to.x.p | <05°C,

| osmp = to.sep | < 045 °Co (116)

[Ipi HeBBIMOJHEHHMH XOT Obl ORHOro u3 ycnaoBui (116) mpHCBOHTH
npefBapHTe/IbHEIM  3HAYEHHSM TeMNepaTyp fsx.np M fox.np 3HAUECHHS
tsx.p ¥ lox.py BBIMUCIEHHBIE IO dopmysie (115), u mepefitu K nyHkry 10.

Brinosnnenne ycaosuit (116) o3Hawaer, uro TemmepaTtypa BO3fyxa
ts.x.p M BOIBI lox.p B BHIXONHBIX CEUEHHSIX YCTAHOBKH OIpeJeieHkl
c TpeGyemoii TouHocThlo. Ilepefit kK myHKTy 23.

15. Oasi pacuera KOHEYHBIX TEMIEPATyp TeNMJOHOCHTeJel MHO20-
pAOHbBIX YCTAHOBOK C NEpPeKpecTHO-NPAMOTOUHOL Cxemoi OBuNceHUsR
aHepeonocureseld (cM. puc. 19, 6) Ha BHIXOme U3 KajnopHudepos mno-
caefiHero Ly-ro pfAa NOCJeJOBaTeJbHO BHIMOJHSIOT JAEeHCTBHSA: BBIYHC-
JSIOT TeMNepaTypy BOAH M BO3AYXa B BHIXORXHBEIX CeYeHHSIX KaJopHde-
POB MepBOro psijia o MeTOAHKE, NPHBeJeHHOH B myHKTax 9—14.

16. TemnepaTypaM, COOTBETCTBYIOUFMM BXOJHBIM CEYEHHSM KaJIOpH-
¢epoB chepyiomero j-ro psiga, INPHCBAHBAIOTCA 3HAueHUs, COOTBET-
CTBYIOILlHE TeMIIepaTypam B BLIXOAHBIX CeueHHSIX KaJsopHpepoB Npeabiny-
Iero psjaa Mo XOLY ABHXKEHHsl BO3AyXa, T. €. fo.n.pj=lo.x.p—i H to.npj =
=t u.p j—i. Pacuer NoBTOPSIOT B oGbeMe HNyHKTOB 9—14 L, pas.

Temnepatypsl 3HeproHocuteiell Ha BhIXofe L, psiAa KasopHbepoB
6yayT SIBASTbCSI HCKOMBIMH TeMIlepaTypaMH BOABI H BO3ZyXa B BBIXOA-
HBIX ceyeHHsiX KaJopudepoB ycraHOoBKH. [lepeiitn kK nymKTY 23.

17. ns pacuetra KOHEUHBIX TeMIIepaTyp SHEPrOHOCHTENEH MH020pAd-
Hble YCIMAHOBKL C NepPeKPeCcnuo-npomueomoutol cxemol OsumceHus sHepeo-
Hocumeneti (cM. puc. 19,68) Ha BBIXOZe H3 KaJoOpH(epoB YCTaHOBKH
BHINOJIHAIT cleAylomue JeficTBusi, B yc/JIOBHOM cedeHHH, COOTBET-
CTBYIOLIEM TeMIeparypaM fou.p H Is.up, BHUMCHASIOT K, 1m0 cdopmyre
(113), mpuuem B Hee NOACTABJASAIOT KOMIIOHOBOYHBIE MapaMeTphl, COOT-
BETCTBYIOIIME NIePBOMY pPSAY KaJopH(epoB IO XOAY ABHXKEHHS BO3AyXa,

18. BcnomorartenpHble nepeMeHHble M ¥ N BHUHCAAWOT 10 ¢opMYy-
aam (114). Ilpu stom B ¢opMyay paJsi BBEIMHCAEHHS BeluuuHbl M BXO-
JUT COMHOXHTeIb L.
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19. Jlng onpefeneHHs IpeiBapUTENbHLIX 3HAUEHHH TeMIeparyp BOIBI
¥ BO31yXa fsxnp H fox.np HCHONB3YIOT dopmysnt (115) u (117)
¢ ¢

B.K.IIp ~_ 'B.H.
p p p

{ o.mp N . (117)

‘o.k.np =

20. Haunmas c ceueHHsl, MMEIOIIETO TEMIEPATYPH fowp H fpx.nps
ONpefesioT YTOYHEHHOe 3HauyeHHe lox.p AN BceX Lp PANOB KalopH-
tepoB MO X0y IBHXKEHHS BO3AYyXa B COOTBETCTBHH C MOCJENOBATE/b-
HOCTbIO, ONMMCAHHO# B METOAMKe pacueTa TeMIIepaTyp SHEProHoCHTeNel
B MHOTOpPSAHBIX YCTaHOBKaxX C I1epeKPeCTHO-NIOC/Ie0BaTeNBHON CXeMOi
JIBHIKEHHsT SHeproHocuresefi.

21. PaccuutaHHOe 3HaueHHe [ox.p TEMIEPATYPHl BOABI Ha BHIXOHE
H3 KanopudepoB mocjaefHero psifia CpaBHHBAeTCH C Zownps T. €. IIPO-
BepsieTcsl yCJIOBHE

lto.x.p - to.l(.np‘ <05. (118)
Boinonnenne yciopus (118) osHauaer, uTO TemnepaTypel foy.np M
fo.x.p BHIUMCJEHBI ¢ TpeGyemol TouHocTblo. Ilepefitn k nymkry 23.
Ilpu HeBhimosHeHun ycaoBusi (118) npucBoutb fo.x.mp = fo.x.p U BHI-
YHCIHTb 3HAaUeHHe Igy.np 1O QopMyJIe
ta.x.np= tn.u.p+ N(to.n.p_to.x.np)- (119)
22. Pacuer mOBTOPUTH B o6veMe nyHKTOB 20—21.
23. Cpensesnorapu¢MHUeCKHH TeMIepaTypHbIi Hamop AJii BCeX j-TBHIX
panoB, j=1, LpAlcp aor.pj M0 Gopmyse (86): )
24. dakTiyeckas TeNJONPOH3BORMTENbHOCTb (KBT) Kasnopudepos j-ro
paga, j=1, L, 1 YCTAaHOBKH B IeJIOM B PacyeTHOM peXHMe:

Qd).p =% ik, ¢ iF aly lMK iLs il l"l'cMcp.nor.p j/1000;
3 (120)
Qpp= igl Q.pi-

25. AGconoTHble 3Hau€HHsl INOTPEIUHOCTH pacyeTa TeNJONpOH3BOAH-
TeJIbHOCTH KanopudgepoB (BT) j-ro psma, j=1, L, 1 ycTaHOBKM B pac-
9eTHOM pexuMe:

AQd’-D i= ag, l'Kp l!'Ftl Ny iLx iLn iq’cAtcp.nor.p i+
+ 4}3 iKP tlFthK iMx 1Lx iLa ]'Atcp.nor.p iA‘l"c?

L
P
8Qy, = EIAQQ,,,, 5 (21

26. OTtHocuTe/IbHAsi MOTPELIHOCTL ONpefeteHHs (AKTHYECKOH TeIo-
MPOM3BOAHTE/NBHOCTH B DacyeTHOM DeXHMe €qq , N0 (opmyne (109).

27. OrtHomeHue (GaKTHYECKOH TeNJIONPOU3BOAHTENBHOCTH K Tpelye-
Mol B pacyeTHoMm pexume (%):

Q.
"pQ = Q::

100. (122)
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28. AGcomoTHoe 3HayeHHe MOTPELIHOCTH BBIYHC/ICHHS OTHOLUEHHS
($aKTHYECKOH TEMJIONPOH3BOAUTENbHOCTH K TpeGyeMOd B PpAaCYeTHOM pe+
xume (%):

AQ.p
Ay, = — 100. (123
do Q, )
29. OrHocuTenbHass norpeluHcerb (%):
Ay
. —9Q
= Tq 100. (124)

OnpesfeseHrne OTHOCHTEJbHOH yNnpaBJISEeMOCTH
TEeNnJONPDOH3BOAHTEJNbHOCTbIO KaJiopudpepHo#t ycTa-
HOBKH.

TensioBast Harpyska KaJjopH(epHHIX YCTAHOBOK B TeYeHHE OTOIH-
TEJILHOrO MepPHOJa H3MeHSeTC B 3aBHCHMOCTH OT TeMMNepaTypul Ha-
PYKHOTO BO3JyXa, PeXXHMOB Pa6GOTH APYTHX TeNJONOTPebJAIOUIHX YC-
TAHOBOK CHCTEMBI TellJIOCHAaGXXeHHs, COCTOSHUSI CPEACTB repMeTH3alHH
HaJlIaXTHOTO 3JaHHA H CTBOJIa M ApPYrux ¢akropos. [uas obecneue-
HUS BHICOKOTO KauecTBa TeMJIOCHAGXKEeHHS U SKOHOMHUYHHX PeXHMOB
paboTbl HCTOYHHKOB TeMJIOBOH 3HEPrHH HeOOXOAHMO OCYLIECTBJATh
PeryJHpOBaHHe TEMJIONPOH3BOAUTENbHOCTH,

B cucremax TenjocHa6XeHH WIAaXT B OCHOBHOM NPHMEHSIOT Li€H-
TpajbHOe KayeCTBEHHOE H MeCTHOe KOJIHYeCTBEHHOe peryJHpPOBaHHe.
TENJIONPOU3BOJUTENbHOCTH. lLleHTpasbHOE peryaupoBaHHe OCYLIecT-
BJsieTCI HAa HCTOYHHKAX TelJIOBOH 3HEPrHH, a MeCTHOoe — Hemocpej-
CTBEHHO HA KaJopuQepHHIX ycTaHOBKAX.

MeTon UEHTPANbHOTO DeryJHpPOBaHHS 3aKJAOYaeTcss B H3MEHEHHH
TEMJIONPOU3BOAHTENLHOCTH YCTAHOBKH NyTeM M3MEHEHHS [0 COOTBeT-
cTBylolllelf nmporpaMMe (rpadHky) TeMmepaTypnl BOABI Ha BXOZE B Ka-
Jopudepsl. Ero HemocTaTKOM sIBAsI€TCA TO, YTO OGBIYHO NpPHMEHsEeMble
TeMmnepaTypHble rPa@HKH PacCUHTaHLl JHIUb HAa OTOMHTENbHYIO Harpys-
Ky U no3ToMy He obecneyuBaercsi TpeGyeMasi TOUHOCTb NMOALEPKAHHSA
TeNJIONPOU3BOAMTENbHOCTH Ha 3alaHHOM ypoBHe. PeryanpoBaHue B
KaJsopudepHBIX YCTAHOBKaX OCYLIECTBJSETCS METOXAaMH MeCTHOTrO Ko-
JINYECTBEHHOTO PeryJHPOBAaHHSA COOTHOUIEHHS HArpeToro ¥ XOJOLHOro
BO3JyXa, NPOXOJSILEro ¥epe3 CMECHTEJNbHYIO KaMepy, HJH KOJHYeCTBa
NOAMELINBaeMOi BOAH (15 YCTAHOBOK CO CMECHTENbHBIMH HACOCAMH).

B npouecce Hanagku KanopHdepHBHIX YCTAHOBOK [0JXKHA ObITb KO-
JMYeCTBEHHO OlleHeHa YNPaBJseMOCTb TENJONPOH3BOAHTEIBHOCTHIO yC-
TAHOBKH [0 KaHajaM YHDAaBJSIOLIMX BO3JeHCTBHH, T. e. yCTaHOBJeHa
cTerneHb H3MEHEHHS TEMJONPOM3BOAHTENBHOCTH NMPH H3MEHEHHH MOJO-
JKEHHUS 3aTBOPOB APOCCENbHBIX KJIaMaHOB CMECHTEJNbHOH KaMepbl (IJs
YCTAaHOBOK C peryJHpOBaHHEM TeNJONPOH3BOAHTEJbHOCTH COOTHOIIE-
HHEM pacXO0JO0B HarpeToro H XOJOZHOTO BO3AyXa) H 3aTBOPOB KJjana-
HOB MOJZAuYH CEeTEeBOH W MOAMeIIHBaeMOH BOABl ([AJIsI YCTaHOBOK €O cMe-
CHTeJIbHBIMH HacocaMmi). IlosyueHHble OUEHKH MOryT OHITb HCHOJb30-
BaHbl NPH NPOBEPKE COOTBETCTBHA TEXHOJOrMYECKHX BO3MOXKHOCTEH
PeryJMpyIOlIHX KJanaHOB TEXHOJOTHUECKHM TpeOOBaHIAM, NMPeAbAB-
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JIeMBIM K CHCTeMe peryJMpoBaHHS TenJoNnpOH3BOAHTEJNLHOCTH yCTa-
HOBKH.

HcXoaHBIMH JAaHHBIMH JJIsl ONpejeseHHsT OTHOCHTENbHOH ympasJsis
€MOCTH TellJIONPOH3BOAHTEIbHOCTbIO KaJOpH(EepPHOH YCTAaHOBKH HOJIXK-
Hbl CJHYXXHTb Pe3yJIbTaThl H3MepeHHHl mapaMeTpOB CeTeBOil BOAH B pe-
KHMe HCINBITAHHSA KJallaHOB NOJAayH CeTeBOH U NOJMELIHBAeMOH BOALI
H Apocce/IbHBIX KJallaHOB CMEeCHTeJIbHOH KaMephl.

Odna onpefeseHHs] OTHOCHTeJbHOH ynpaBaseMoOcC-
TH TEeNJONPOH3BOAHTEJNbHOCTbHIO YCTAHOBKH BHUYHC-
JAOT CAeAyOIHe BeJHYHHH.

1. CpexHue 3HaueHHs TeMIepPaTypbi BOAK BO BXOJHOM fopcp H
BBIXOAHOM f ok, cp CeYeHHH YCTAHOBKH INPH MOJHOCTbIO 3aKPBITOM
KJlalaHe, YCTAHOBJIEHHOM Ha <«ropsuefi» CTOPOHE CMECHTeJbHOH KaMe-
pHl, no popmyae (57).

2. CpeniHee 3HaueHHe MAacCOBOIO pacxXoja TFpeiolller0 3HeProHOCH-
Tenst Go.cp N0 popmyae (55).

3. CpenHenHTerpajbHoe 3HaueHue H306apHOM TEMJIOEMKOCTH BOJBI
no ¢opmyne (91) u no ¢popmyse (84) HHKHee 3HAYEHHE TENJIOHPOH3-
BOJHUTEJBHOCTH Q..

4. BepxHee 3HaueHHe TEMJIONPOM3BOLHTEIBHOCTH YCTAHOBKH Qg.6,
COOTBETCTBYIOILEEe MOJIOXKEeHHIO «[JoJHOCTBIO OTKPHITO» 3aTBOpPa ApoC-
CeJIbHOrO KJanaHa, KOTOPHH yCTaHOBJIEH Ha TPaKTe IBHXKEHHSI ropsde-
ro BO3/lyXa CMECHTeJbHOH KaMephl. BHIUHCJIEHHS TOBTOPHTb B OObeMe
nyHkTOB 1—3.

5. OTHOCHTeJIbHAS YNpPaBJseMOCTb TENJIONPOH3BOAHTENbHOCTBIO (%/):

- Qq;.o— Q(b.u 1

s 00, (125)

Yye
6. AGcomoTHoe 3HaueHHe MOrPeLIHOCTH pacueTa YNpaBIsEMOCTH
TeNJIONPOH3BOAHTENBHOCTHIO

Ay, = 8% | QA%
e Q.6 Qs

rie AQps H AQy.x — aGCOMOTHBIE NOTPEIIHOCTH H3MepeHHs (akTHue-
CKOH TemJIONPOH3BOAHTENLHOCTH YCTAHOBKH MPH IMOJHOCTBIO OTKPHITOM
H 3aKpHITOM KJanaHe CMeCHTeJbHoi KaMepsl (KBT), Bhunciasembie no
tdopmyne (90).

7. OTHocHTeNbHASt MOTPElIHOCTb M3MepeHHS YNPaBJIseMOCTH TeMJo-
NpOH3BOAUTEIbHOCTRIO (%):

1 {126)

= — 100. 127
v (127

Jinsg YCTaHOBOK CO CMeCHTeJbHHIMH HAacoCaMH OTHOCHTeNbHas yi-
paB/sieMOCTb TEMIONIPOU3BOIHTEIbHOCTBIO BBIYHCISETCS] OTHENBHO  AJA
KJanaHa ceTeBOH ¢y . M INOAMell#BaeMOH ¢y BOARI MO BbllIE IIpHBe-
JeHHBIM opMyJaaM.
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3.4. PEMOHTHO-HAJIALOYHLIE PABOTbHI HA TEXHOJIOTHYECKOM
OBOPYJAOBAHHH KAJIOPU®EPHON YCTAHOBKH

3.4.1. Opranu3aunsa paGor

PeMoHTHO-HananouHble pPaGoOTHl JOJIXKHBI NPOBOAHTBCH B COOTBET-
CTBHH C YTBEpXJeHHHM o0bejHHeHHeM rpadHKOM TeXHHYeCKOro oG-
CJAYKHMBaHHS Ha OCHOBaNHH «BeloMOCTH COCTOSIHHS TelJIoOMeXaHHuue-
ckoro o0OpyZOBaHHS», a TaKke oObeMa DEMOHTHO-HAJaJOYHHIX Me-
ponpusATH#, pa3paboTaHHHX MOHTaXKHO-HAJAJOYHOH opraHusauuell no
pe3yJbTaTaM TeXHHYeCKOH NMATrHOCTHKH BO3AYIIHOTO H TeMJOTHAPaB-
Jguyeckoro TpakToB KY. PemoHTHO-HasazouHble paboTHl MOXKeT BHI-
NOJIHATh KaK NEePCOHaJ ClelHaH3HPOBAaHHOIO MOHTAaXHO-HAJaA0YyHOro
ynpaBJieHHs HJIH TpPecTa, TaK H COBMECTHO MePCOHaJ WAXThl H Nepco-
HaJl MOHTaXHO-HaJMafouHOro ynpasJieHus. [lepedeHb paboT, BHIIOJHSA-
eMbIX [IepCOHAJIOM MOHTaXHO-HaJal0YHOr0 yNPaBJeHHsSI U ePCOHANOM
11aXTH, YTBePXKAaeT B KaXAOM KOHKDETHOM CJyyae IaBHbIH MeXaHHK
o6benurenus (KomMOuHAaTa).

Cnennanu3HpoBaHHasi HaJlafouHas GpHrajza JOJIXKHA COCTOATh H3
PYKOBOZIHTEJISI — ONBITHOI'O HHXKEHepa, cjecapss Mo peMOHTy o6opyno-
BaHHs LIECTOrO pa3psija, ABYX cJjecapedl 4YeTBepToro paspsia, raso-
3JIeKTPOCBApIIHKA MATOr0 pa3psAja, HMeEKIero NpaBo BeJACHHA CBa-
POYHHIX paboT B HAaJUIAXTHEIX 3[aHHAX, M cjecaps TpeTbero paspsia.

Ilo nauasma pa6or B nmomeieHHH KY HO/XHB OHTH yCTPOEHBI Je-
€a, H3TOTOBJIEHHHIE CHJaMH IIAXTH (ecJH HeT CTAallHOHAPHHIX NJIOHIA-
JOK 17151 06CJyKHBaHHS 060DYROBAHHS, PAaCIOJOMKEHHOr0 Ha BRICOTE).

OrseBbie pa60oTH HeOGXOZHMO NPOBOAHTH B COOTBETCTBHH C HH-
CTPYKLHeli N0 BeleHHIO OrHeBhHIX PaGoT Ha OOGbEeKTax HapOAHOro Xo-
34HCTBa.

Jns BeneHHs peMOHTHO-HaJaJOuHHIX pa6Gor OpHrajza HOJXKHA
uMeTb KoMmeKT [18, 19] mexanusMoB, MHCTPYMEHTOB ¥ NpHCIOCOG-
Jienu#t (raba. 11).

3.4.2. BoccraHoBJieHHe 3JIeMEHTOB opeGpeHus Kajaopudepos

B’ npouecce skcnslyatandi M 0co6eHHO NMocje MOHTaxa HabJaiona-
10TCS1 Ccay4aH, Koraa opeGpennHe TPyOoK KaJopH(epoB OKa3blBaeTCs
cMATHM, [IpH.3TOM yMeHblnaercsi cedeHHe IJIS1 NPOXOAA BO3AyXa H
COOTBETCTBEHHO, CHHXKaeTCs TemJooTAaya oT TemJoHocHTeas. [loato-
My opebpeHue KaJopH(}pepOB NMOAJEKHT 0053aTeJIbHOMY BOCCTaHOBJe-
Hulo. Pa6ora BHIOJNHSAETCS C MOMOLIbIO GOJBILOH clecapHOR OTBepT-
KH pa3mepoM 250X 14 MM HJIH CMenHAJbHO 3aTOYEHHOrO MOHTAaXKHOIO
JoMBKa (MOHTHPOBKH) H MOJIOTKA. I1acTHHBI AOMKHB GHTb OTOrHY-
Thl TaKAM 06pa3oM, 4TOOGH COXPAHHJIOCH UHHKOBOE NOKPLITHE H OHH
OBIH mapanenbHbB MeXAy co6ofi, a Takke IIOTOKY BO3AyXa, MPOXO-
Js1ero yepe3 Kanopudepn. CoctosHHe opeGpeHHss JOMKHO GBITh MpQ
BEPEHO H OTPEMOHTHPOBAHO KaK CO CTOPOHBI IOAAYH XOJOJHOTO BO3-
JlyXa, Tak H CO CTOPOHH BHIXOJ2 BO3JyXa H3 Kajopudepos.
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Ta6anma 11

ﬂepeqem. CPEeACTB, HHCTPYMEHTOB H MaTepHanos, HeOGXOAHMHX AR BEACHHS

MOHTaXHO-HAJAROYHLX paboT

Ennnuus
ASMEpeHHs,
Mexanu3aMu, BHCTPYMEHTH H npHcnocoGsieREs 9ACA0 WTYK Tun uwag FOCT
H KOMMNJeK-
TOB
T'pyso-nodvemnuie cpedcmea
Jle6enxa pu9akHaAm pywHas rpysononbeM- 1 wr, PYJ-1,5
Hocteio 1,5 T
JleGenka pyunas rpysonoabeMnoctbio 0,5 T 1 wr, J1P-0,5
Kanat nenbkosuift nuamerpoM 20 MM 50 M IoCT 483—75
Crpon yuuBepcaibhbiit auamerpoM 11,5 Mm 2 wr. —_
H p7unof 2,5 M
Csapouroe obopydosariue
Caapoanuili TpaucdopMatop 1 annapar | TC-500 nau TH-500
Kepocunopes I xomna. |[H. a.
Hucmpymenm u npuradie anocmu
KJioun poXKOBHE NABYCTOPOHHHE 2 xommn. ] FOCT 2839—80
Katoun  TopuoBHE 1 xomnr.
Kooun HakHIHbE 1 koM. -
Kamou razosuift 2 wr, Ne 2
Koy rasoBhit 1 wr, Ne 4
Monotku cnecapHele Maccoii 800 r 2 wr, TOCT 2310~77
1:4_;{6Hna cJlecapHbie 4 wr. IOCT 7211—-72
nockoryGus KOMOH HE poBanHLe 2 wr. FOCT 5547—75
HaGop utymos 1 kommn. |TOCT 882—75
OrBepTKa 2 wr. TOCT 17199—71
OnpaBka yanHHEHHAS 2 mT. CTH-931/2
HoxoBka no metaany 2 wr. roCT 17270—171
IMonoTHo HOMOBOUHOE 10 wr. —
Kysaama Maccolf 3 Kr I mr, TrOoCT 11401—75
Hoxuuum pyssine MO MeTanny 1 wr. CTH-48
Metp cknannoh 1 wr. -
Irasrenmupryab 0—250 mm 1 wr. roCT 166—80
Hoxu pns o4HCTKM (y1aHueB 2 wr, _
HaGop mnanuabHukoB pasumx npodunedi| 2 komna. |TFOCT 1465—80
Crpy6unne ans c60pKH ¢naHues 4 wr, -
Anextpocsepao HI-1014 1 wr. I'OCT 8524—80
Ceepna crajqbHHe ¢ UHJIHHAPHYeCKAM xBoc-| 2 xomnsi. |TOCT 886—77
TOBHKOM AJHHOR 2—20 MM
Konosopor ¢ Tpemotkoi 2 wr, -
JloMuk MoHTaXHBIH AMHHOH 1 M 2 wr. Hopwmaub TCnascrany
P-32-55
DNepensuxrofi BepcTak ¢ THCKaMH W NpH- 1 wr. -
XKHMaMH
Mexanusmee u npucnocobaerus
[lpecc rumpaBmmueckwit pydwodl Mam c 1wr. |CTH-17-51, BMC-45M
SNEKTPHYECKHM NpPHBOJOM /sl ONpPeccos-
KH THIPAaBAHYECKOTO TpaKTa
Kowmnpeccop nepensmxHoit 1 wr, NKCA-5,25
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Tpononxenne Ta6n. 11

Enunuus

H3MepeHHs,

MexaHu3Mbl, HHCTPYMEHTH ¥ NPHCOOCOGNenHs 9HCNO WITYK Tun uau TOCT

H KOMIIeK-
TOB

IpucnocoGnenus s NPHTHPKH 3amopHOM | 2 KOMIUL
¥ peryJupyiouef ap™atypsl
Ilpucnocobnenns A UeHTPOBKH BajoB| 1 komna. -

Mamepuarew
Tlapount TII-1 Tommuuofi 1—3 MM 100 kr TOCT 481—80
Ha6uska canbHukoBas 20 kr TOCT 5152—77
®roponsiact-4 15 xr TOCT 10007—80
llIkypka HaxnaayHass Ha IOJOTHe, BOJO- 5 m3 —
crofikas
INacra T'OH (rpy6as, cpenuss) 1 kr -
JusenbHoe TomIHBO 50 x —
Tuab3pl mox TepmoMeTpht 4 wr. -
IlIrynepw mox ManOMeTpH 4 wr, -
Boatw ¢ raiikamn Mi2, M16, M20 o 50 kr [ OCT 7798—70

roCT 5915—70

Snfx'r on cBapoyHme MP-3  amamerpoM 40 kr I'OCT 9466—75
—5 MM

Kepocun 20 i TOCT 19499—79
Cwmaska rpaduroas BBH-1 5 xr TF'OCT 5656—60
Kpyr Haxnauneit nuamerpomM 300 mm 2 wr. —
Ilnyp ac6ecroBuiit 60 kr —
JKeneso amcroBoe ToamuMHOR I—I1,5 Mm 0,5 kr —
PykaB HamopHui JAJs BOAM JHAMETPOM 50 M —
20—25 MM

Mukponopomok 5 kr M4 — M28
Mukponoporok 5 kr M5 — MI10
LLmidropomok 10 kr 3epHucToCTh 3—5

3.4.3. BoccTaHoBJeHHE YNJIOTHEHHIT MeXay Kanopupepamu
4 Ha COEAMHEHHMAX BO3JYLIHOTO TPAKTa

W3BecTHO, YTO MOACOCH XOJOZHOIO BO3JyXa 4Yepe3 HeMJOTHOCTH
BO3JYLIHOIO TPaKTa NPHUBOJAAT K CHHXKEHHIO CKOPOCTH BO3JyXa B XKH-
BOM CEUeHHH KaJOPH(epOB, YMeHbLIEHHIO TeMIepaTypHOro Hamopa
MeXJy Tpelolled’ B HarpeBaeMoH CPeOH H, Kak CJeACTBHE, K yMEHb-
LIEHWIO TeNJIONPOU3BOAMTENBHOCTH BCelfl ycTaHOBKH. [lpum Gosbuiux
3HaYeHMSX IOJCOCOB H MHHHMAJbHBIX TEMIEPaTypax HapyXHOro BO3-
ayxa KY moxer He obecneUYnBaTb pacyeTHYIO0 TeMmepaTypy BO3AyXa
B CTBOJIE, XOTS YCTAaHOBJEHHAas TENJOBass MOLIHOCTb COOTBETCTBY-
€T pacueTHOMY 3Ha4eHHIO, a MO3TOMY PaboTa MO yMeHbLIEHHIO IOACO-
COB BO3AyXa fIBJSETCS OJHHM M3 BaxKHeHIIHX HaJaJOuHBIX MepONpHsi-
TH# ¥ MMeer GoJbllloe MNPaKTHYECKOE 3HA4YeHHE [J5 HOPMaJbHOTO
(¢ YHKIHOHHPOBAHHS KaJOPH(HEPHOH yCTAHOBKH.

Ilpu ycranoBke KajiopudepoB B KOJOHHe BIVIOTHYIO OJHH K ORHO-
My (NpH MOHTaxe MHOT'OXOJOBBIX KaJIOPH(EPOB) HJIH, eC/H KOJIOEHH]
YCTaHaBAHBAIOTCA BIJIOTHYIO MeXAY co00it (AJsi OJHOXOMOBHIX KaJG-
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pudepos), nenecoo6pa3Ho GOKOBbIE I(HTIKHA IeMOHIUPOBATh, a CEKIHU
CMOHTHpOBaTh 6e3 3a30pPOB TakK, 4TOObI OpeGPEHHS! COCEJHHX CeKIHH
coNpHKacajucb. B 3TOM cilyyae NONOJHHUTENBHOTO YIJIOTHEHHS MeXIY
ceKIHsAMH He TpeOyercsi. Ecyin xe H3-3a HeKaweCTBEHHOro MOHTaXa
3a30p Mexay ope6GpeHHSIMH COCEeAHHX CeKIHH 6yaeT, TO ero HeoOXOaH-
MO YCTPaHHTb C NOMOUIbI0 acGeCcTOBOrO IIHYpa.

Ilpoembl, He 3anoJiHeHHble TENMJIOOTHAOUIMMH NOBEPXHOCTSAMH, B
KOTOPHBIX pa3MelllaloTCs NOABOAAIIHE TPYyGONPOBOALI H 3amopHas ap-
MaTypa, JOJIKHbl ObITb 3aKPHITHl JIMCTOBBIM JKeJe30M TOJIIHHOH |—
1,5 MM, a menkue Lieau — acGecToBhiM WHypoM. Heo6xoxumo Takke
NpOBEPUTh YIJIOTHEHHe MeXAy pAAaMH KajJopH(pepOB NPHU MX MHOTO-
PAAHOM pacnoyoxkeHHH. [IpoeMbl MeXay pSIZaMH HOJXKHB OBITh MJOT-
HO 3aKpBITH JIHCTOBEIM Xe€J1e30M C aHTHKOPPO3HOHHEIM NOKDLITHEM, H
BeCb BO3AYX, HpOLUeAIlHH depe3 MepBHI PAX KajopH(epoB, HOJKeH
nocTynaTh Ha BTOPO# psii. D¢ (peKTHBHOCTh NPOBEAEHHOH PaGOTHI NPO-
BepseTcs NpPH MOBTOPHOH TeXHHYECKOH IMarHOCTHKe KaJlopHpepHOo#
YCTaHOBKH.

3.4.4. Tlposepka paGoTOCHIOCOGHOCTH M PEMOHT CPEACTB
repMeTH3aluHuy yCThsl CTBOJA M HAAMAXTHOrO 3JaHHs

I'epMeTHYHOCTL yCTBA CTBOJIAa H HAAWIAXTHOrO 3AAaHHS SBJASETCHA
ONHHM M3 BaXKHEHINHX YyCJOBHH 1t 3¢ (PeKkTHBHOH paGoThl Ge3BEHTHJISA-
TopHO# KaJopudepHOH yCTaHOBKH, TaK KaK NPH HApyLIEHHH FepMeTH-
3allMH 3HAYHTEJbHO COKDaliaeTcss pacxoj BO3AyXa 4Yepe3 KaJopH-

ep.

@ pHpu repMeTH3alM# HAAWAXTHOrO 34aHHA C MNOMOLIBIO IUJIO30BBIX
KaMep LLTIO30Bble IBePH JOJKHBI OHITb BHIIOJHEHH (€3 MEepPeKOCOB H
IIJIOTHO MpHJeraTh [0 BCeMY IMepHMeTpy JnBepHoro mnpoema. Illenn
MeXJy ABepbi0 H ABEPHHIM NPOeMOM HeOOXOAHMO NONOJHHTENbHO yI-
JIOTHHTb 3JAaCTHYHBIM MaTepuaJsioM, HampuMep, OoTpaGOTaBIIMMH CBOH
pecypc DPe3HHOBBHIMH JIEHTaMH OT JIEHTOYHBIX KOHBelepoB. ['epmeruu-
HOCTb YyCTbSl CTBOJIa o0ecneuHBaeTcCsl CHEelHaJbHBIMH TePMETHUHBIMH
JBepSIMH, NPHBOAMMBIMH B JeliCTBHE KJIETbIO MJH HCIHOJHHTENbHBIM
MeXaHH3MOM.

Ilpu npoBepke paGoTOCMOCOGHOCTH CPEACTB TE€PMETH3AUMH YCTbA
CcTBOJA (BHEWHMM OCMOTPOM [Bepeli) OO6HAPYKHBAIOT HEMJOTHOCTH,
Nporu6bl, BEIMYKJIOCTH, OTCYTCTBHE YIIOTHSIOUIEro MarepHaJna Mo BCe-
My nepuMeTpy IBepH. 3aMeueHHble Ae(eKThl HOJKHH OBITb YCTPaHe-
Hbl. [IpoBepsiercsl 4eTKOCTb PabOTHI NMPHBOAHBLIX MEXaHH3MOB JBepef,
COCTOsIHHE KpellJIeHHs ABepeil ¥ BCIOMOraTesJbHOro o00pyNOBaHHSA, OT-
CyTCTBHe BHOpauUHH NpH paborTe HCHOJHUTEJIBHOTO MeXaHH3Ma, HalH-
YyHe CMasKM B MecTax TPeHHs, a TaKxe IJIOTHOCTb NPHTBOPa ABepef
B NOJOXKeHHH «3akpbito». [Ipy mnosbilueHHOH BHGpauuu (ecaud repme-
TH3UPYIOLLas ABEePb NepeMellaeTcss OT OTAEJNbHOrO NPHBORA) Heobxo-
JHMO NDOBEPHTb LIEHTPOBKY MeXaHH3Ma M COCTOSIHHe MOAIUHIHHKOB.
BhisiBNieHHble HEHCNIPABHOCTH YCTPAHUTD.

I1pu peMoOHTe KaJIO3HHHBIX peIIETOK NPHTOUHBIX MPOEMOB Heol6-
XOAMMO BHEUIHHM OCMOTPOM BBLISIBUTH HX COCTOSIHHE: yroJi HaKJIOHA,
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neperu6bl, HajJHYHe BCEX 3JIEMEHTOB DeUIETKH, OTCYTCTBHE NOCTOPOH-
HHX TIIpefMEeTOB, YMEHbINAIOUIHX IKHBOE CcedYeHHe. 3aMeueHHBIE Je-
OGEKTH YCTPaHHTb., ¥YTOJ HAKJOHA HENOABHIKHLIX DEUIETOK HOJIKeH
OBITb TakuM, 4TOOH CTPYsS BO3AYyXa HANPABAANACh BHH3, K HEHTPY
BO34yXOBOJA.

3.4.5. MIpoBepka paGoTOCNIOCOGHOCTH H PEMOHT JAPOCCENBHBIX
KJIanaHoOB CMECHTEJbHOH KaMepnl, KianaHa BO3AYXOBOJA
KONpa ¥ NPOTUBONOXKAPHBIX JsJ

[Ipu BbimOJHeHHH 3TOH pabOTH TNPOBEPSIIOT COCTOSIHHE [OBOPOT-
HBIX 3aTBOPOB, HAaJHYHe TePMETH3UPYIOUIHX YMJOTHEHUH, COCTOsIHHE
NPHBOXHLIX MEeXaHH3MOB, XOJA 3aTBopoB. Ha Bcem pmuanasoHe hepeMe-
LIeHHs1 XOX 3aTBOPOB JOJKeH ObITh IJ1aBHBIM, 6e3 3aefgaHHd. B mo-
JIOXKEHHH «3aKphITO» KJjamnaHbl JOJKHbl HMeTb HJIOTHBI{I NPHTBOP NO
BCceMY IlepHMeTPY CONpHKacamlIuXcs NoBepxHocTell, Tpyuiuecs no-
BEPXHOCTH [OJKHB OHITH CMa3aHBbl,

IToBepxHOCTb Jil He AOJKHA HMETh OTBEPCTHIl, MEPEKOCOB H Ie-
pernboB. Kpensenne kaHaToB Ha GapabaHe JieGelKM M B NPOYIUHHAX
AN JOJKHO ObITh HaJeXHBEIM. [lJMHA KaHaTa HOJI2KHA COOTBETCTBO-
BaTh BeJHYHHe XoAa Jsiu. K Jasile kKaHaT NpHKpenJsiercsi He MeHee
ueM TpeMms XuMKaMH. Ha GapaGane seGefkH HOJXKHO GHTH He Me-
Hee 2,5 BHTKOB TpeHHA. KaHaTwl [JOJ/iXHB OGHTb CMa3aHHEIMH, a TpH-
niefilllIie B HEroJHOCTb 3aMEHEHB, HANpaB/fioOUlHe POJHKM CBOGOLHO
ppawmaTtbcsl. [lpuBognas Jsebenka noMxkHa OHTH HAFEKHG 3aKpene-
Ha. Ha npHBOAHEIX MeXaHH3Max HeOOGXOAMMO TPOBEPHTb HAZEXKHOCTb
KpeIlJIeHHs 3JIeKTPOABHraTessl H PeAYKTOPa, KayeCcTBO IEHTPOBKH Ba-
JIOB 3JIEKTPOABHraTeNsi W PeAYKTOpa, HaJHYHe CMasKH B PeAyKTOpe
H TOAUIHMHAKAX.

Penykrop ne6eKH BCKPHIBAIOT H NMPOBePAIOT COCTOSIHHe 3y0daThIX
H 4YEpPBAYHHIX KOJeC, HX H3HOC, a TaKXKe COCTOSTHHE IIOBEPXHOCTH.
Honyckaerca He Gonee 109/, uanoca 3y6peB no toaumune. Heo6xoau-
MO TPOBEPHTb HAJEXKHOCTh MOCAJKH ILIeCTepeH Ha Bajax M COCTOSI-
HHe NOJIIHNHHKOB, NMOAINHIHWKH NPOMBITH H 3apANHTb KOHCHCTEHT-
HOHl cmaskoit tuma 1-13 wau LMATHM. B penykrop XOJXKHO OBITH
3aauto Macao AK-15 po ypoBHS KOHTpOJbHOH npoGKH. ITogmunHuaKH
OTBOAHHX Y HaNpPaBJAAOLUX GJOKOB 1Js KaHATOB JOJXKHH OHTH CMa-
3aHbl KOHCHCTEHTHOH cmaskoi, 1leHTPOBKy BaJIOB BLINOJHAIOT C II0-
MOIIBIO CHENHANbHBIX NpHcnocobienuit [18].

Cxema LEHTPOBKH C HCIOJIL30BAHHEM HIYNOB U LIEHTPOBOYHHIX CKOO
nokasaHa Ha puc. 20. VMiaMepeHHe HECOOCHOCTH BaJIOB MOIKHO IPOHU3-
BEeCTH Takxe, NOJb3ysACh IyNaMH W JHHEHKOH, HO 3TOT cnocob naer
MEHbIIYI0 TOYHOCTE.

CoocHocTh BaJIOB MPOBEPAIOT NOCJe OKOHYaHHA paboT HO PeMOH-
Ty TOALIKIHHKOB, COEIHHUTENbHON MY(]TH 2JeKTDPOABHraTeNsi H pe-
JLYKTOpa.

JJ5 1eHTPOBKH Baabl CJAeAyeT pasbeAUHHTb, OYHCTHTb NMONYMYyd-
TH ¥ yOeauThCs B YHCTOTE MOBEPXHOCTEH M OTCYTCTBHU AedeKTOB lleH-
TPOBOYHBIX MOSICKOB. 3aTeM YCTAHOBHTb II€HTPOBOYHOE MpuCHocobie-
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HHE H 3aMepHThb pajHajbHOe CMellleHHe B MJIOCKOCTH, HaHGosee GJu3-
KOH K pasbeMy MY(pThl. 3aMepbt NPOM3BECTH B YeThlpex NMOJOXKEHHAX,
nMoBopauuBasi COBMeCTHO Bajsl Ha 90° mepel KaXABIM H3MepeHHEM.
IIpn 3TOM 3a30pHI CJefyeT CHHMAThR B OJAHOM M TOH Ke TOUKe MOJy-
MydTH, OTMEUeHHON NpU MepBOM H3MepeHHH. VlaMmepeHus IynaMu BO
BCEX MNOJIOXKEHHSAX BaJIOB NOJXKHO NPOU3BOJAUTh OAHO H TO XKe JHIO,
YTOOB! He BHECTH JOMOJHHTEAbHOH OIIHOKH,

Ananoruuno HeoGXpAHMO 3aMEPHTb B TeX Ke UeThIPeX MOJIOXKEeHH-
AX 3a330p MEXAy nmonymypTaMu M JaHHble 3aMepoB BHeCTH B (opMy-
JsP.

a 2 3 6 00 0-
1 & 4
270° 90° 270° 90°
_ Sl
A 8
180° 180°
. I .
00 0‘
270° 90° 270° 90°
- Erm( )G
7 BiBriB
5 5 180° 180°

Puc. 20. YcraHOBKAa UEHTPOBOYHLIX CKO6 (@) M KXpyroBas xHarpamMma AaJsi 3anuch
pe3yabTaToB HEHTPOBKH (6):
1, 3, 5, 6 — ckoGbl; 2, 4 — HeHTpUpYIOUIHe GOATH; 7 ~— XOMYTHI

[IpaBusabHOCTL H3MEpEeHHI NPOBEPAIOT MO CIEAYIOLIHM PaBEHCTBAM,

KOTOpBle JOJXKHBI COOJMIONAThLCA:

a,+a,=a,+ay; b b, =b+0b,
rZe a, b— COOTBETCTBEHHO paznajbHOE H YIVIOBOE CMEINEHHS BaJioB B
YeThIpeX IIOJIOXKEHHsX (BepX, HU3, BJIEBO, BIPABO).

BennunHy pasuasbHOrO CMeEIeHHS! OJHOro Baja MO OTHOLIEHHIO K
Ipyromy B TOPM30HTaJbHOH M BEPTHKAJbHOH IJIOCKOCTSX MOXKHO Ofpe-
JeJHTb 0 COOTBETCTBYIOUHM (opmyJam:

a,—a, a, —a,

B, = ——5—; Ak, = ——5—

TaHreHc yria mepekoca BaJOB B TFOPH3OHTaJbHOH H BePTHKAJb-
HOH MJIOCKOCTAX HOACYHTHIBaeTCs 1m0 (OpPMYJaM COOTBETCTBEHHO
b, —b b, —b
n Ja B H
tee=-—55— W= —gp

rae D — quaverp moayvydrh, M.
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CyMMapHble BeJIMUMHBEI MepeMelieHuii NOACYHTHIBAOTCS N0 (GopmyJiam:
AJIsi NepBOH OMNOpHl (cynTast OT MYQTh)) B FOPH3OHTaNbHOM M BepTH-
Ka/lbHOH IJIOCKOCTH
Xy =Ahr+l| tga; n =Ahn+ll tg s
JUisl BTOPOH OIIOPBEI COOTBETCTBEHHO
xg=Ah + I tga; yo = Ahy + I, g B,

rae Ii u ly— paccTosiHHe MeX1y MJIOCKOCTbIO pa3bemMa My(Thl H IJIO-
CKOCTSIMH, NPOXOASILIMMH Yepe3 CepelHbl NEepBOH H BTOPOH OIOP.

IlTocne meHTPOBKH HeoOXOZMMO BHOBbL NPOH3BECTH BCe 3aMepnl H
OLIEHHTb KayecTBO COOCHOCTH. KauecTBo UEHTPOBKH CUHTaeTCs YAOB-
JIETBOPHTEJIbHBIM, €CJIH B JIO60M H3 NOJIOXEHH#A NOJAYMydT palHalb-
Hasl pacUeHTPOBKa cocTasjsier He GoJsee 0,5-10—3 M, a oceBasg — He
6oaee 0,12-10-3 M.

3.4.6. BoipasHuBaHne Harpy3ku Kajgopudepos BO3AYXOM

Jlnsi BBHINOJIHEHHS 3Toii paboThl HeOOXOAHMO NPOH3BECTH pacuyer
ceuyeHHH HaNpaBJSAIOLIHX 3aCJOHOK, YCTAHOBKY H PeryJHpOBKY yIJOB
uXx HakJjoHa. IIpu BepTHKa/nbHOH KOMMOHOBKe KajopHdepoB HabJio-
naercsi 6oJibiasi HepaBHOMEPHOCTh MX HAarpy3KH BO3yXOM, YTO 0ObfC-
HAETCA $SBJEHHEM CaMOTATH — CTPeMJIEHHEM IIOTOKa ras3a OMyCKaThCs
BHU3 MJIM NMOJHHMAaTbCs BBEPX B 3aBHCHMOCTH OT TOro, B KaKOH cpene
(6oJiee nerkofl maH OoJiee TsAXKeNOH) HAXOAUTCS NaHHBIA NMOTOK. SIBJe-
HUE CaMOTATH OGYCJOBJHBaeT rPaBHTALMOHHBIA NPOTHBOHANOP, NPHBO«
AAWHA K NMeperpyske HHXKHUX CeKUHH GJIOKOB KaJjlopHdepoB H Hezo-
rpy3ke BepXHHX. ['paBHTanHOHHBI# NPOTHBOHAMOpP TeM OGoJblile, yeM
6oJ/ibllie pasHOCTb reoje3H4YeCKHX OTMETOK IeHTPOB NOTOKa BO3AyXa
Ha BXOJe B KaJJOPH(EPHYI0 YCTAHOBKY y BHIXOLE €ro B CMECHTEJbLHYIO
KaMepy, a Takxe 4eM OoJbllie PasHOCTb IJIOTHOCTeH BO3LyXa Ha BXone
B YCTAaHOBKY H BBIXOJe U3 KaJopH(epoB.

Jlnsi ycTpaHeHHsl OTPHUATeJNbHbIX NOCJEACTBUI ABJIEHHS CaMOTATH
BO3MOXKHBI CJIelyIOllHE KOHCTPYKTHBHO-TEXHOJOrHYeCKHe MePONpPHUSITHS.
Ecnu no3BoJsieT KOHCTPYKUHS 3[1aHHSl KajopHdepHOll yCTaHOBKH, He-
06X0IUMO BepX NPHTOYHOrO NpoeMa AJsl XOJOLHOro BO3JyXa BHIMOJ-
HHTb HAa yYPOBHE CPeAHHX ceKUuil KajoputdepoB (110 He HUXKe 2 M OT
NOBEPXHOCTH 3eMJIH), a KaJIo3HHHBIA KJamaH CMeCHTeJbHOH KaMepsl
pPacnoJioXKHTb Ha BbHICOTe 3—4 M OT OTMETKH HH3a KaJjopHdepos.
B 3ToM cjaywae ecTecTBeHHOe ABHXKEHHE XOJOAHOTO W HarpeToro BO3-
ayxa (mo Bocxodsilled JHHHH) cnocoGeTByer 6ojiee paBHOMEPHOMY
pacnpeneseHHI0O BO3AyXa MO CEUEHHIO BO3AYLIHOTO TPaKTa KaJjo-
pudepHOil ycTaHOBKH. [IpH 3TOM HYXHO CJEZHTb, YTOGH MPHTOU-
HbIH npoeM Ob BBHINOJHEH MO BceH MJIMHE TeMJOOTAawoullell NMoBepx-
HOCTH KaJIOpH(pepoB. YCTaHOBKa HanpaBJfIOHIHX 3acJOHOK u HX pe-
ryJHPOBKa — MeHee TPYJOEMKHi npoLecc BbIPABHHBAHHSI HAarpy3KH Ka-
JopHepoB Bo3nyxoM. CeueHHe 3aCJIOHKH ONpefensieTcss AJHHONA psina
KaJiopudepoB HJIH 6Ji0Ka KajopudepoB H IMHPHHOH mpoeMa AJs IoO-
Lauk XoJoXHOro Bo3nyxa. HampaBasiiolmue 3aclOHKH NOJXKHBI GBITh
yCTaHOBJIEHB! NO Bcell JJauHe psfa (6JoOKa) KaJopHpepoB, Ha KOTO-
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pPHIX CTeneHb HEPABHOMEPHOCTH pacnpelejeHHst BO3AyXa mpeBhblllaer
JONYCTHMYIO, H NnepekpuiBaTb He MeHee 909/, niowagu npoema aas
XOJIORHOTO BO3AyXa. 3acCJOHKy KpensT Ha CTeHe 3AaHHf (NMpHMepHO
Ha cepeiHHE BHICOTHl KOJIOHHBI KaJlOpH(}epOB), Ha Baly OXHON CTOPO-
HOH, 4TOOH OHA MOrJa IepeMeliaTsCs BOKPYr OcH Ha yrog 90° u Ha-
J€XHO (HKCHPOBATbCA B MPOMEXKYTOUYHHBIX MOJOMKEHHAX. 3aCHOHKY
H3TOTOBJISAIOT H3 JIHCTOBOTO MeTajyla C aHTHKOPPO3HOHHBIM TNOKPHITH-
eM JOCTAaTOYHO XKECTKOH, 4ToOnl OHa
MOIVla  MpPOTHBOCTOATb  JAAaBJIEHHIO J
Bo3zayxa. [lpy Goapmux pasmepax 3a-
CJIOHKH H DYYHOM NpUBOAe Ajas obJer-
YeHHs YNPaBJEHHS] ee MOXHO BHINOJ-
HHTb H3 HECKOJbKHX CEKIHH, KaXAYIo
¢ OTAeabHBIM mnpuBoaoM. Cxema yc-
TAHOBKH HaINpaBJsiiolleil 3aCJIOHKH C
NPHBOJOM OT CaMOTOPMO3fLUEH uYep-
BAYHOR Je6GelKu NMOKasaHa Ha pHC. 21,
PerynupoBaTh yroJ HaxkJoOHa 3a-
CJIOHKH HeOOXOLMMO B 3UMHHH TNEpH-
o1. OnNTHMaJbHBIH Yroy HaKJIOHA yc-
TAaHaBJMBAIOT  SKCIEePHMEHTAJbHbIM —
nyteM. PeryJHupoBKYy yria HakKJoHa 2
HeoGXOAMMO HAYWHATb MPHU TOJIOKE-
HUH 3acJIOHKH, OTKpHITO# Ha 45°
B 5TOM NOJOXKEHHH H3MepSIOT pac- é
X0 BO3AyXa uYepe3 KaX1ylo KaJIopH-
q)epHY]O CeKHH}O )21 Oﬂpeﬂe.}]ﬂ}OT Kos(b- P777777777777777777777777 7777 /777777777 4777/7+
¢pHuuHMeHT HepaBHOMEPHOCTH pacnpe- Pnc. 21. CxemMa yCTaHOBKH Hanpae-
LeJeHHs BO3JAyXa II0 METOAHKe, OMu- JAWOleldi 32CIOHKH C mpHBOXOM OT
caHHoH B pasn. 3.2. 3aTeM 3aC/IOHKY ca"°T°pM°3"“é§:“."ep“"""°“ ae-
nepemema}oT BBer Ha 200 OT Ha4daljb- 1 — HampaBaswIlas 3acloHKa, 2 ~— caMo~
HOTO TNOJIOKEHHS H TOBTOPAIOT MCIBI-  TOpMosAulas uepBsuHas jeGeaxa; 3—
Tanusi. TpeTbe HCIBITAHHE MPOBOST o f O ey o enA: 5=
npu TOJNOXKeHMH 3acaoHkn 20° BHH3
OT HayaJbHOro nosioxeHusi (45°). IlosyyeHHble TpH 3HaAYeHHS KO3(p-
GHLIHEHTA HEPAaBHOMEPHOCTH HArpPy3KH CPaBHHMBAOT MeXAy coO6oi.
BhIGHpAIOT TO NOJIOXKeHHe 3aCJOHKH, [IPH KOTOPOM KO3(hdHUHEHT He-
paBHOMEPHOCTH HAarpy3KH KajJopHdepoB HaWMEHBIIHH. DTO HOJOXKe-
HHE MPHHHMAIOT 32 HCXOJHOE H HCIBITAHHS MOBTOPSIOT C HHTEPBAJIOM
B 10°. Takum o6pa3oM, MeTOAOM NOCJAeIOBaTeJbHOrO NPHOJHKEHHS
onpejensior TpebyeMmoe MOJOXKEeHHe HaNpaBaAsAOlUIed 3aCJIOHKH, NpH
KOTOPDOM KO3 HUMEHT HepaBHOMEPHOCTH HAarpyskH KaJjopudepos
BO3AyXoM He JoJkeH npeBbimatbe 15 % (Pa<15 %).

3.4.7. MpoBepka paGoTOCNOCOGHOCTH W PEMOHT HCHOJHHTENbHBIX
MEXaHH3MOB PEryJHPYIOIIHX KJANAHOB CMECHTEJbHOH Kamephl

[1poBepKy M PeMOHT HCMOJHHTENbHBIX MEXaHH3MOB pery.JHPYIOLIHX
KJIallaHOB COBMEIAloT C PEeMOHTOM CaMHX KJaamanoB. HMcmosaHuresb-
Hbli MEXaHH3M pPeryJHpYyIOLHX KJIaNaHOB CMeCHTeJbHOM Kamepbl THNA
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M30 npencrasaser coGoli 3MEKTPHUECKHH IBHTaTeab C PEAYKTOPOM,
103TOMY pPabOTHl MO €ro TeXHHYeCKOMY OOCJyKHUBAUHIO CBOASTCH K
BBHINOJIHEHHIO ONepalui, onucaHHbX B 3.4.5.

3.4.8. Pacuer u u3MeHeHHe ceyeHHH OTIEJbHBIX Y4aCTKOB
BO3AYIIHOIO TPaKTa

Sra paboTa NPOH3BOAUTCA B CJaydae, €CH NPH HPOBEAEHHH TEXHH-
YeCKOH JIHAarHOCTHKHM BBISICHHJIOCh, 9TQ a3pOAHHAMHYeCkoe CONPOTHB-
JIeHHe BO3JYIIHOrO TPaKTa M CKOPOCTb BO3AyXa B OTHAEJNbHHIX €ro ce-
YeHHAX BHIIe jpomycTHMbIX. [Ipn pacuere ceueHHH nJ1s mpoxozxa Bo3-
JAyXa HYXKHO HCXOIHUTb H3 MAKCHMaJbHO JONYCTHMOH CKOPOCTy BO3AyXa
Vmax, KoTopast nmpunumaercsi 8—10 m/c[5], Torma miomans ceueHus
npoemoB (M2?) mJs mpoxona BO3Ayxa

G

B
Sap = PsV

max

1

rae Gy— MaccoBBI pacXoj BO3AyXa uepe3 IpOeM, Kr/C; ps— INIOTHOCTb
BO3JlyXa NpHM PacueTHol Temmepartype, Kr/md.

DKCIIepHMEHTANBHO YCTAHOBJEHO, YTO HauGOJblIME INOTEPH HaBJe-
HHsI, KaK IpaBHJoO, HaGiIOfaloTC B BEHTHJISALUHOHHOM KaHaje. [as
pacueTa HOBOrO CeyeHMS] BEHTHJISIMOHHOIO KaHaja Mo pe3yJbTaTaM
TeXHHYECKOH IMAaTHOCTHKH BO3NYIIHOIO TpaKTa OIpefessieTcs JOMYCTU-
Mast morepsi faBjeHust AP, , ([1a) Ha BeHTHJISIHOHHOM KaHaJje

AP, = AP AP,  —AP, —AP,,

JOM. B mont — XK.p

the APponz— cy™MMapHast jonmyctuMasi mortepsi jAaBieHus ([la) Ha Bo3-
JYIIHOM TpaKTe KaJopuepHOH YCTaHOBKH, onpelensieMas 1o Qopmyie

N ron™
Aomn '8
APnonE = '_"_‘D

B.K

(Nyon = 01Ny, xBT, BEMHC/IsSIETCS IO pe3yJibTaTaM HCOBITAHHE; s — K. II. 1.

BEHTUJISITOPA TJIAaBHOTO NPOBETPHBaHHs; D,y —0OGBEMHBII pacxol Bo3-

AyXa B BEHTHIALUHMOHHOM KaHane, M%/c); APy, AP, AP«— usme-

peHHble notepn AaBieHusi (ITa) cooTBeTCTBEHHO Ha JKaMO3HHAHBEIX pelIET-
Kax, Ha KJamaHaX CMeCHTEe/IbHOH KaMephl H Ha KaJsopudepax.

IonycTumoe conpoTHB/eHHe BEHTHJSILHOHHOrO KaHaza [[Ta/ (M3/c?)]

R AP}IO".B

mon.s — 2
DB K

Torza HoBoe ceyeHne BEHTHJALMOHHOrO KaHala (M2) MOXHO BHIYH-
C/INTbL 10 ¢opmyJie [6]:
s ( 4al \0,4
Bk = | R ) ’

AOM.B /

rie a — KO3(HUIUEHT COMPOTHBJECHHS TPEHHIO, NPH KpelIeHUH BEeHTH-
JISIMUOHHOrO KaHaja G6eroHoM .a = 3-—-5.10-5 [la-c?/m?; [ — nauHa
KaHaJja, M.
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Caenyer OTMeTHTb, UTO AJS1 CHHXXEHHUs MOTepH AaBJleHHs He 006f-
3aTeNbHO YBeJHYHMBAThb CeYeHHEe KAaHAJOB, MOXHO yMeHbHIaTh K03¢-
GHUUIHEHT CONPOTHBJIEHHS TPeHHs o. TaK, ec/H TIIaTeNbHO OUITYKaTy-
][Jm-i; CTEHHl KaHaJsa, TO KO3(h(HUUHEHT o MOXHo YMeHbUIHTh B 2 pasa

21].

CrponTenbHble PaGOTHL MO YBEJIWYEHHIO CEUEHHS OTAENbHBIX 3Je-
MEHTOB BO3AYLIHOTO TPaKTa MOJIKHBI BHIMOJHATHCS CHJIAMH LIAXT HJH
ClelHaTH3HPOBAHHBIMH CTPOUTEALHBIMH OPraHU3AUUAMH.

3.4.9. IlponyBka xanopudepoB CXKaTbiM BO3AYXOM HJM TPOMBIBKAZ
HapyXHbIX MOBEPXHOCTEH THAPONHEBMATHUECKMM CNOCOGOM

TIpoayBKY HJIM MPOMBIBKY BBIMOJHSAIOT B LEJAX YJYYLICHHS TEMJO-
nepeaadd H MOBHILUIEHHS TEMJIOBOM NPOH3BOAHTEJHHOCTH KaJopHdep-
HO# ycTaHOBKH. [IoBepXHOCTh HarpeBa KaJOPH(EPOB OYHILAIT CXKas
THIM BO3JAYXOM MNOA HasjeHueM He Bbiie 0,4—0,6 MIla. das srtoro
HCMOJB3YIOTCS JHGO CeTh CXKATOrO BO3JyXa WaxThl, JHOO NepeaBHXK-
Hot kommpeccop TunoB BKC-6, IK-9, [IKC-5,25 npomusBoauTenb-
HocThio 0,08—0,17 M3/c u pesuHoBHIH uuTanr gHamerpom 20—25 MM
¢ KOHHYECKHM HacaakoM.lnameTp KOHHYECKOTO HacajKa MOJIXKeH BbI-
6upaTbCcst H3 pacyera, 4To6bl CKOPOCTh HCTEUEHHs] BO3AyXa Oblia paB-
Ha 300-—400 M/c. InaMeTp BHIXOJHOrO CEYEHHs CONJA OOJKeH ObITb
B mnpegenax 10—15 mm. Ecau noBepxHOCTb KajiopHdepoB NOKpHITa
NJIOTHO CJAEXABIIMMHCS MBIIbHBIMH OTJIOXKEHHSIMH C NPUMeChlo MacJja,
TO NPHMEHSAIOT THAPONHEBMATHYECKHH CIOCOG OYHCTKH C NOMOLIBIO
TpOHHHKA € HACaJKOM, MPHCOEIHHSIEMOTO THOKMMH ILIAaHraMH K BO-
ASTHOH H BO3AYyWIHOH ceTsaM. laBjeHHe BO3AyXa peKOMEHAYeTcsl NOA-
i:lep)KHBaTb B npegeaax 0,4—0,6 MIla, a masnenne soael — 0,1 MIla
22].

[Ipu ouncTke KasJopH(pepoOB CHAyajla MeAJIEHHO OTKDHIBAIOT BOASA-
HO# BEHTHJIb, a 3aT€M BeHTHJb CXKAaTOro BO3AyXa. BpeMmsi ouHCTKH Kax-
noro Kajnopugepa 8—10 muH.

3.4.10. INpoBepka paGoOTOCIOCOGHOCTH H PEMOHT 3aNOPHOH,
peryJupyiomei U NpeloXpaHHTENbHON apMaTypbl

CTaHKM H MeXaHH3MBbl, NPHMeHseMble TDH DEMOHTe, ONHCAHH B
CIpaBOYHHKE MO PEMOHTY KOTJIOB H BCHOMOraTeJbHOIO KOTENbHOTo
obopynosanus [23].

PemoOHT apMaTyphl NPOBOAAT ABYyMs crnocob6aMu: 6e3 CHATHSI ¢ Me-
CTa YCTaHOBKH H CO CHsitTHeM H3 TpyGomnpooaa. Ilpu mepsom crmocoGe
KOpNyc apMaTyphl He CHHMAalOT M BCe PeMOHTHHE PaGOTHl MPOBOAST
HEeNoCPeACTBeHHO Ha oObekre. OCHOBO M/ OPraHH3alHH PEMOHTa
10 BTOPOMY CIOCOOY sBJIsieTCsl cO3MaHHe OOMeHHOro (oHxa apMmaTtyphi
H PeMOHT YCTaHOBKHM CBOAMTCS JIHILIb K 3aMeHe JedeKTHoro oGopyno-
BaHHA, TaK KaK HeHCIIpaBHas apMaTypa PeMOHTHPYeTCs IeHTPaJH30-
BaHHO B CNEUHAJH3HPOBaHHBIX Macrepckux. Opranusauusi paGor no
BTOPOMY cnoco6y COKpauiaeT CPOKH BHINOJNHEHHSI PEMOHTA, MOBHILAET
NPOH3BOAHTEJNbHOCTb TPYAA H KayecTBO BHIMONHsSeMbix pa6or. OCHOB-
HbIMH ONepauMsiMH NPH PeMOHTE apMaTyphl ABJSIOTCSA: pa3bopka, OvH-
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CTK2 H NpPOMBLIBKAa BCexX ee uacTed, ocMoTp, AedeKTaius, BOCCTaHOB-
JIeHHe YNJIOTHHTENbHOH MOBEPXHOCTH Kopnyca (IPHTHPKa), BOCCTAHOB-
JIeHHe YIJIOTHHTEJBbHON NOBEepXHOCTH HIeueK HJH KJanaHa, HaOHBKa
Ca/lIbHUKOBOro VIIOTHEHHS, cO0pKa AeTaJiefi ¢ 3aMeHOH HEeroAHbIX HO-

BEIMH. :

Puc. 23. TNipucnocolaenne pan

wauposku sentuaer Ry 50 mm: r,““ -
1 — npuson; 2 — kopiyc; 38— DINHH- / A
nens; 4 — abpasHsHbIA KpPYyr; 5§ — ry6- b N _l,V

Puc. 22. Mputupka 3anopHoii J

apMaTtyps ¢ 0OOMOWbI0 pPyu- J
HOTO NpUCnoco6aeHns:

I — Ropnyc BeHTHAA; 2 — GOJb-

moRt AMCK NpHTHpa; 3 — Maabift 4

AHCK UpHTHpa; 4— NONOTHO Ha- Y S ~
KNavyBEOe; 5§ — KONOBOPOT

K4} 6 — BTYJKa KOHycHas; 7 — raika \ .
\ v
AY

Pe3b60Bbie COeIHHEHHS apMaTypbl JOJIKHBl COOTBETCTBOBATb Tpe-
6oanuaM I'OCT, He umerTb 3aAHPOB H NoBpexAeHHH. Bricokas cre-
fleHb YHCTOTH O6pabOTKH YNJIOTHHTENLHBIX MOBEPXHOCTeH apMaTyphl
JOCTHraeTcss NPHTHPKOM, NPH KOTOPOH CHHMaeTcsl CJOH MeTajaaa ToJ-
wrHoi (0,002—0,03) - 10-2 M. IIpu npHTHpKe BaxXKHOe 3HaUeHHe HMe-
eT NMpaBHUJbHBIA BbIGOp aGpa3uBHOro Mmatepuaja, IlpuMeHsiemble abpa-
3UBHBIE NOPOUIKH KM MacThl MOXKHO pa3le]uTh HA TPH TPynnsl MO
pasMepaM 3epHa: UIHGNOPOLIKH 3epHHCTOCTBIO OT 600 10 40 MEKM
ans rpyv6ofi IOBOJAKH MOBEPXHOCTH, MHKponopoliky or M28 no M14
a5l pelBapHTeNbHOA ROBOAKH M MHKpomopowku ot M10 go M5 pas
OKOHYaTeJbHOH AOBOAKM, MO3BOJSIOLIEH MONYYHTh 3HAUEHHe IIepOXo-
saTocTH no 0,025 mMkM. ITpu OTCYTCTBHH MHKDOMOPOIUKOB AJS IOBOIKH
mMoxHo npumensTh nacrty 'OW. B ocHOBHOM AO/XKHBE NPHMEHATHCA
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NOPOIIKH HAa OCHOBe 3JEKTPOKOPYHIA, KOPYHAa, Kap6uia KPeMHHS H
kap6upa Gopa. Ecau npu pa6ore NpHMeHSIIOT HaXJAayHble KPYrH HJH
HaXA3aYHOe I0JOTHO, HAJO CJAEIHTb, YTOOBI OHH HMEJH COOTBETCTBYIO-
ILyI0 3€PHHCTOCTb. I[IDHTHPKY YIJIOTHHTEJBHHIX IIOBEPXHOCTEH MOX-
HO NPOHM3BOAMTb BPYYHYIO ¢ NOMOLIbIO KOJOBOPOTa H HaGopa NPHTH-
poB, mpeicraBasiomux coGofi AHCKH pa3HBIX AHaMeTpoB (puc. 22).
Oanako pyyHasi NPHTHPKAa MaJIONPOH3BOJAHTENbHA H MO3TOMY JAOJXK-
Hbl TPHMEHSITbCSI MEXaHWYeCKHe NPHCHOCOOJEHNS HA OCHOBE 3JIeKTPH-
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Puc. 24. Mpucnoco6aenue pas NPpUTHPKH cepen 3aasuxkek Jly 100—250 mm:
1 — IpHTHP; 2 — noBOAOK; 3 — uYepBsYHas nepepada; 4 — CTaKaH; § — DPYXHHA; 6 — pamap
7 — NpHBOR
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YeCKOro HJIH ITHEBMAaTHYECKOTO PYYHOro HMHCTPyMeHTa. Takue mpHcno-
cobyeHHa pa3paGoraHbl UM BHIIycKaloTcss Ha npeanpuaTtusx Kaynac-
3HepropeMonr, DBessnepropemHanazka ¥ ap. Ha puc. 23 nokasaHo
npucnocobienue s mWAKGOBKH cepea Bentuaeir [y no 50 MM; Ha
pHC. 24 — A npuTHpPKM cegen saasHxkexk Jly 100—250 mM, a Ha
270 pHC. 25 — nas mIHGdOBKH ceaes pery-
JHPYIOIAX H IPOCCENbHBIX KJ/anaHOB
2 Ly IOOUMM. CkopocTb npu npeaBapH-
il S s TeNbHOU NOBOJKE JOJXKHA COCTaBJSATb
15—20 M/c, a nmpi OKOHYATENbHOH —
| R 4 Mm/c. CkopocTh BO3BPaTHO-TOCTY-
NaTeJbHOTO JABHIKEHUs deTanell JOJK-
Ha coctaBaaTth 0,2—0,4 yacToTH Bpa-
‘ uleHus1 nputUpa. IIpumyck Ha oxoHyYa-
; T€JbHOH J0BOJKE INOBEPXHOCTH HOJi-

KeH GbIThb 3—5 MKM.
Hapexnas pabora apMmartypH 3a-
af  BHCHT OT COCTOSIHHSI CaJIbHHKOBOrO yTi-

JIOTHEeHHA. YTEUKH TEeNJOHOCHTEJs ue-
\ pe3 CcaJIbHHKOBble YIJIOTHEHHS MOTYT
N

755

—¥ OBITb BHI3BaHBl HEYAOBJIETBOPHTEJb-
HBIM COCTOSIHHEM IIMHHAENAS 3a4BHXK-
KH H CaJbHHKOBOH KaMepHl, Helpa-
. BHJBHOH YKJNaAKOH HAaGHBKH B IMOJOC-
TH CaJbHHKOBOH KaMepbl H HeIlpa-
BUJIbHBIM BBHIOOPDOM MaTepHaja Ha-
6uBkH. Ecan npu ocMOTpe IITOKA BHI-
SIBHJIOCh, YTO HA HEM HMeloTcs ray6o-
\ Kue (6osee 0,5 MM) paKOBHHBI OT
KODPO3HH, TO HUX HEOOXOAHMO JIHKBH-
JHPOBaTh HalJIaBKON ¢ NoOcAeAyloled
T—HRY o6pabotkoit. [Inst BOoABI ¢ TeMneparty-
‘ : poit Boiue 100°C B kxayecTBe HaGHB-
' K4 cJjelyeT IPHMEHSATb acOGecTOBBIR
Puc. 25. MpucnocoGaenne gas wan- UHYD, npOPHTaHHin?I uaHTHQ)“pPIKImOH-
doBkH cepea peryampylomux u HOH Maccod, W vewyHyaTeii rpadwur
Rpoccenbhbix knanawos ly 100mm:  1u3 nporpacduuendoro acbecra. Ha-
! — uanpoBaibHEl Kpyr; 2— mHeBMo-  GHBKY CaJIbHHKOB NIPOH3BOAST CJ€ERYIO-
NpHBOJ; 3 — KJHHOpPEMEHHass mfepejaya;
4—rafika wmHuM o6pa3oM. CHHMAIOT CaJbHUKOBYIO
KPHILKY H YAAJASIOT CTapylo HaGHBKY
clelHaJbHEM KPIOUKOM, H3TOTOBJIEHHHIM M3 CTaJbHON INPOBOJIOKH
AnamerpoM 3—4 MM. 3aTeM aJlOMHHHEBBIM HJIM MeEJIHBIM KPIOYKOM
YAaAAIT OCTATKH HalOHBKH CO CTEHOK KaMmepbhl, MINWHJIENS HJH Baja.
Jnamerp wHypa CajbHHKOBOH HaGHBKHM JOJKEH COOTBETCTBOBATbL 3a-
30Dy MeXJy IUNHHAEJNEM H CTEHKOH cajbHMKOBOH Kamepo. Eciau Ta-
KOro IIHypa HET, TO MJETYT «KOCHUYKY» COOTBETCTBYIOIIEro AHaMeTpa.
3aTeM caJbHHKOBYIO HaOMBKY pa3pe3aloT Ha KyCKH KOJbIAaMH, NPH-
YyeM CTHIKH AOJIKHH OHITh CMeLIeHHl APYr OTHOCHTeJbHO Apyra Ha 90 °.
3anoJiHeHHe CaJbHHKOBOH KaMephbl CUHTAETCH 3aKOHUEHHBIM, €CJIH TPyH]-
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6ykca BXOZHMT B CaJbHHKOBYIO KaMepy Ha rayGuHy 3—5 MM, a pesb-
6a wWapHHPHHIX OOJITOB MPH 5TOM BHIXOAMT U3 raeK Ha OAHY-ABE HHTKH.
[Tpu 3aTsxke raex HyxHO CJIEJHTb 32 TeM, uTOGLl He OBLIO INepeKkoca
rpyHAOYKCH H CBOOOAHO NpPOBOpauMBajicsl WINHHAEb HJAH Baj. Ilpu
HaOHBKe CaJbHHKOB KPAaHOB LIHYp He pa3fessioT Ha KycKH, a obopauu-
BAIOT HECKOJbKO pa3 BOKpyr winuujens. [lepex cGopkoii apMaTyphl
JoJkHa ObITb TIOATOTOBJIEHA NpPOKJAaAKa NOJA KpHINKY M3 NapOHHTA.
Jis aToro mpokiagKy, a Takxke pe3b0y HINMHHAeNS H BKJAbIII BTYJ-
KH cMasblBaloT rpadutoBoii cmaskoi. [locse c60pku 3amopHo-peryJH-
PYIOLIYI0 apMaTypy HCHOBITBIBAIOT Ha IIJIOTHOCTb 3aTBOPa M Ha MNpoy-
HOCTb KOpmyca JaBJjeHHeM, paBHHM 1,25P, IlponoaxutenbHOCTDb
HenbiTaHus apMmatypsl 180—300 c. [as pery/HpyIOIIHX KJaMaHOB,
KpPOME TOro, AOJIXXKHO OBITH IPOBELEHO HCIBITAHHE MO OMNPEACICHHIO
Nnponycka cpeibl B 3aKPHITOM COCTOSIHHH.

3.4.11. Mpoeepka paGoTOCNOCOGHOCTH M PEMOHT NPHUBOAA
3JeKTPUPHUUHMPOBAHHBIX 3aJBHXKEK H UCMOJHHUTEJIbHBIX
MEXaHM3MOB PEryJaHPYIOIIUX KJanaHOB

[Tpn peMoHTE npPHBOJOB 3JeKTPHOHIHPOBAHHHIX 3alBHXKEK HEOGXO-
auMo obpauiaTh oco60e BHHMaHHe HAa COCTOsSIHHE 4YepBsika U 4YepBsy-
HOTO KOJieCa, HaJeXXHOCTb IINOHOYHBIX COeAWHEHHH LlecTepeH C BaJa-
MH, COCTOsiHHe MNOJIIMIHHKOB, HaJHyHe CMa3Kd B MNONIUHNHHKAX H
peaykrope. [Tocsie ocMOTpa U peMOHTa NMPHUBOJ 3JIEKTPHPHIHPOBAHHBIX
3aJiBUXKEK M HCIOJHHTEJbHBIX MEXaHH3MOB peryJHpPYIOIHX KJaNnaHoB
HCIIBITBIBAIOT NPH paboTe BXOJOCTYIO H nox Harpyskoi. Ilocse mposep-
KM TPaBHJbHOCTH COOpKH MNPOBEPSIOT MJAaBHOCTb XOJa MeXaHH3MOB
Ha py4YHOM ynpaBjeHuu, 3aTeM B TeueHHe 300 c nposepsiioT paboty
NPHBOAA BXOJIOCTYI0O M OKOHYaTeJbHO MOJ Harpy3kod (mo naATb pas
B KaXXIylI0 CTOPQHY).

Jas aBTOMATHYeCKOro H AHCTAHUHOHHOTO YyNpaBJIeHHs DPeryjaupy-
IOIHMH KJIaMaHaMH HCIOJb3YIOT Yalile BCero 0JHOOG0POTHHIE 3JE€KTPH-
YyeCKHe MHCNOJHUTENbHBE MeXaHH3Mbl. [l pbdaXHBIX KJAanaHOB C
NPHBOJAOM OT HCIOJIHHTEJBHOIO MeXaHH3Ma HeoOXOAHMO NpPOBEPHTH
€ro CouJieHeHHe ¢ KiaamaHoM (pHuc. 26) u npH HeOOXOAHMOCTH CAPSIMHTD
pPacXoJHyl0 XapaKTEePHCTHKY KJamaHa, eCJH OHa CyIIeCTBEHHO HEJH-
HeliHa [23].

[MosHbIA yrosi mOBOpPOTa KPHBOLIKIIA NpHHMMAaeM paBHeM 90°, Toraa
JIJHHA phlyara (M) KjaamaHa ONPeReNHTCS] U3 BbIpaXKeHHs

m
R=47

rie A — koa¢dduiHeHT, 3aBUCALIHA OT pPAacXOAHOH XapaKTEPHCTHKH
KJanaHa; m — pacCcTosfHde MeXJy OCblo BpallleHHs pbluara KJjanaHa
M NaJbleM, KPeNnsiMUM WITOK M pblyar, M; 7 — JJHHA KPHBOLIMIA HC-
TOJTHUTEJNbHOI'O Me€XaHu3Ma, M; X — pabouHil X0z KjanaHa, M.

Ecau xapakTepuctuka Gau3ka K JuHeliHoH, To A=14, ecan xe
KJanaH HMeeT KDHBOJIMHEHHYI0 XapakKTepHCTHKY, To A=1,2, Tlpu Ha-
JIMUMH KJanaHa c JHHeHHOH pacxXoJHOH XapaKTepUCTHKOH pplyar
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YCTaHaBJAHBAIOT B MNOJIOXKEHHE, IPH KOTOPOM KJamaH OTKPHIT HamoJo-
BHHY. [Ipu 3TOM DBIYAr goJsixkeH ObITb MEPNEHAHKYJSPEH LITOKY, T. €.
pacnosaratbCsi rOpu3oHTaabHO. Jlajsee HCNMONHHTENLHBIA MEXaHH3M
YCTaHaBAMBAIOT TakK, 4TOGH OKPYXKHOCTb pajHyca R, omucbiBaemas
KOHLIOM KpHBOIUHMA, KacajaChb MeplNeHAHKyJsdpa K pblyary, BOCCTa-
HOBJIEHHOTO K3 €r0 KOHLA B INOJOXEeHHEe «OTKPBIT HaMOJIOBHHY» (pHC.
26, a). Kpusomun non:xeH GHTh YCTAHOBAEH MapajsiesibHO phiuary
KjaanaHa. [auHa TArH AoJXKHa GOblTh (3+5)r. las peryaupylouux
K/1anaHoB ¢ KPHBOJNHHEHHOH pacXOQHON XapaKTePHCTHKOH, TPeOYIOoMHuX

a 6
I L
§
] / e
4
L]
Xod perynupyw- « A
weeo opeawa
1 83
m \ <
1 -
AT

Puc. 26. Knuemartuueckas cXe€Ma COYJEHEHHS HCNOAHHUTEJLHOrO0 MeXaHH3IMa
C KJanaHaMu:

a — Ge3 cupsMJeHHS DPACXOAHOR XapaKTePHCTHKH; 6 — CO CNpsMJeHHeM pacXoiHO#l XapakTe-
pUCTHKH; [ — nonoxeHHe <«OTKpHTO»; 2 — NOJOXEHHE «3aKpHiTO»; 3 — cpenHee TNOJOXeHHe
phluara; 4 — KpHBOWIHN HCHOAHHTENBHOTO MEXaHH3Ma; & — MeXaHH4YeCKHe YWOPH; 6 — WITOK

CTpSAMJIEHHS, HCIOJNHHTEbHBIH MEXaHH3M JOJIKEH ObTh YCTAaHOBJEH
TaK, 4YTOOGH PaCcCTOsHHE MO TOPH3OHTANH MeXJy OCAMH BpallleHHA
poiuara ¥ kpuBomuna L=R-+0,06 (o6patHoe couneHenne) uau L=
=R—0,06 (npsimoe counenense). [Ipu 3TOM paccTosiHHe mo BepTHKAJIH
MeX1y OCsMH AOMXKHO GhTh (3+5)r. 3aTeM pbivar KjaanaHa ycTaHaB-
JHBAOT B MOJIOXKEHHe «3aKPbITO», a KPUBOLIHIEI CTAaBAT TaK, YTOOB!
Yrog MexAy HHUM H TArofi cocraBasa 160—170°. B stoM nosioxeHHH
KPHBOIUKI H PpblYar J0JKHH ObITb COeAHHEHB! TATOH.

HcnonnurtenbHblii MeXaHH3M JOJXKEH ObITb CMOHTHPOBAH IIPH I'OpH-
30HTAJIbHOM [MOJIO}KEHHH BaJja. Jlonyckaercsi OTK/JIOHEHHE OT TOPH30H-
TaJabHOH ocu mo 15° B mobyio cropony. Ilpn ycraHoBKe MexaHH3Ma
C HakJOHOM OoJiee ==2° Macjlo B pPeAyKTOpe HOJXKHO ObITb 3aJHTO A0
YpOBHSl, obeclneyHBaOUlero MNOTPYXXKEeHHe B Hero pasOpbi3THBAIOLLEH
KpblibuaTky Ha 8—10 mM. Ilocse pemMoHTa NpPOH3BOAAT OOKATKY
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peayKTopa B TeueHHe 15 MHH, a 3aTeM HAaCTPAUBAIOT HHAYKIHMOHHBIC
Jartydky B AManaszoHe 0—90° u MOBOPOTOM BLIXOJHOrO BaJjia yCTaHaB-
JIMBAIOT PEryJHPYIOUHH opraH B cpelaHee nojoxexue. [IpomonabHBIHA
KyJ1au0K MOBOPAayHBAIOT OTHOCHTEJNBHO BBIXOJAHOrO Bajla TaK, YTOOHI
pucka 45° KocHyJ1achb poJiHKa TOJIKaTesel JaTYHKOB.

MHUKpPOBHIKJIOYaTEIH HAaCTPaHBAIOT MyTeM YCTAHOBKH HX KyJau-
KOB B COOTBETCTByIollee moJioKeHHe. Ilocie peryaHpoBKH MHKDOBBI-
KJIoyartesiefl HaCTPawBalOT ynopH KPHBOUIHNA MeXaHu3Ma. TOpMO3HOe
YCTPOHCTBO HEOOXOOHMO NpOBePATh mocje 6 Mec paGoThl MeXaHH3Ma.
Ilpu yBenHueHHH 3a30pa MeXIy TOPMO3HBIM JOHCKOM M sIKOpeM
3JeKTpoMarHura cBhiule 0,3—0,4 MM ero Hy>XHO OTPeryJHpOBaTh.

[lo oKoHYaHHM BCeX PEMOHTHbIX PabOT 3amOpHO-PeryJupyoulas
apMaTypa ROJXKHa GhiTh OKpallleHa CHauaja OJHHM CJIoeM aJIIOMHHH-
eBo#t TepMmocTtoiikoii sMasn KO-83 mo MPTVY-6-10-622 — 66, a 3arem
OTJIMYHTENbHON Kpacko#t B cootBetctBuu ¢ IOCT 9.032 — 74 u TOCT
4666 — 75.

3.4.12. Mposepka pabGoTOCNOCOGHOCTH ¥ PEMOHT NOAMELIHBAIOMHUX
HacocoB

Pa6oty no npoBepke HaYHHAIOT C BHEIUHETO OCMOTPA, NPH KOTOPOM
BHISIBJASIOT O6Illee COCTOSIHHE OOODYAOBaHHS, HaNEXKHOCTb KpeNJeHHS
Hacoca H 3JIEKTPOABHraTeJsi K paMe, COCTOSHHe KOpmyca Hacoca H
3JIeKTPOJABHTaTeJIs.

PeMOHT Hacoca, KOTOPHI NPOU3BOASIT MO TEXHOJOTHH [24], 3akiio-
4aeTCsl B OCHOBHOM B YCTpaHeHHH Ne(eKTOB MOALIHMHHKOB H yMJOTHe-
HHH H peBH3HH poTopa. BHauaJsie CHAMAIOT 3alUTHHIA KOXYX NOAyMydT,
pPacCcoeHHSIOT NOJYMyQTh H NPOBEPSIOT LEHTPOBKY. BennunHa panu-
aJbHO!l pacCUeHTPOBKH JoOJKHa GHiTh He Gosee 0,5 MM, a mepekoc
oceii He GoJsee 0,12 mMm Ha | M aaunb. OceBo#t pasber poTopa He
noqxeH npeebimatsh 0,3 MM. ITopSOK EHTPOBKH BaJIOB ONMHCAH paHee.

B 3aBHCHMOCTH OT KOHCTPYKTHBHBIX OCOGEHHOCTEH Hacoca PeMOHTHI
poTopa ¥ MOAIIMIHHKOB MOTYT HECKOJBKO OTJHYATbLCS APYr OT LPyra.
IIpn pemoHTe Hacoca ¢ JBYXCTOPOHHHM pabO4YHM KOJeCOM CHayaJsa
CHHMAIOT OYKCBHI M KPBILIKH CaJbHHKOB M BHIHHMAIOT HaGHBKY, a 3aTeM
CHHMAIOT KPHIIKY ¢ KOpNnyca Hacoca, KPbILIKH MOALIHIHHKOB CKOJIbXKe-
HHS, BKJAAbII H NMPOBEPAIOT PalHajbHble H OCeBbie 3a30pHl B Jabu-
PHHTHBIX YIJIOTHEHHUSIX H B ONOPHBIX MOAIIHITHUKAX.

Ha puc. 27, a nokasanel MecTa uaMepeHHusi 3a30poB. Jlnamerpaisp-
HBIH 3a30p B OMNOPHOM NOAIIHMNHHKE JOJIKeH GuTh B npegenax ot 0,09
no 0,14 mM, a Gokosoit — ot 0,06 go 0,09 mM. PerynupoBky 3a3opos
NPOH3BOAAT C MOMOLLbIO NPOKJIAAOK. ¥ MNOAMIHMNHUKOB CKOJIbXKEHHS
clielyeT KOHTPOJIMPOBaTh COCTOsiHHe GaG6uTOBON NOBepXHOCTH. CyM-
MapHas nJouanb ledeKToB Ha pabouefi MOBEPXHOCTH BKJAAAbIIIA He
IoMKHa npeBbiath 15 Y% obuiel nyomany 3aauBky. [Ipy HopManbHOM
npHJeraniy BKJIaabllled K medkam Basa Ha maomann keaapara 100X
X100 MM 1042KHO GBITh He MeHee 15 nsiTeH KPacKH, HHaue BKJABILIH
HYXHO npHWa6puTh. [IpH HOpMaJbHOM NpHJIEraHHH YMOPHOrO MOA-
IMIIHUKA Ha IJIOWAAH KBazpaTa 25X 25 MM JIOJKHO GHITh He MeHee
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8 nsTeH KpacKH. JIaGHpHHTHble YNJIOTHEHHS He JOJIKHbl HMETb NO-
BpexAeHul. PagnasbHble 3a30pbl B YIVIOTHEHHSAX JOJIXKHBI COCTaBJATH
0,09—0,18 MM, a oceBuie — ot 0,8 mo 1,0 mM. Takue 3a30pBHl MOXKHO
JOCTHYb H3MEHCHHEM MOJOXKeHHst OOOHMEI Ha pOTOpe, HPOTOYKOH
060fiMBI HJIH ee 3aMeHOH. PaanaibHble 3a30pH YIJIOTHeHHs pabodero
KoJieca JIOJIXKHH HaxoAuThbecs B npepenax 0,3—0,6 mm.

Porop B c6ope posxken 6bITh MpoBepeH Ha OHeHHe, BeJHYHHa KO-
TOPOTO B Pa3/IMUHBIX yyacTKax poropa pomyckaercs ot 0,01 g0 0,05 mm.
Ilpn OBaJIbHOCTH HMJH KOHYCHOCTH lueek Gojaee 0,015 MM ux caeayer
npoulIHGOBaTh A0 PEMOHTHOTO AHAaMeTpa, MPH 3TOM UHCTOTA UIEEK
Jo/xkHa 6uTL V9.

[Tpu cGopke Hacoca cHauvasa coGupator y3ea poropa. Ha Ban
HacaxHBaoT pabouee kojseco ¢ Hatarom 0,01 MM u 3akpenJjsioT nox-
JKHMaIOWKUMH TafikaMH. 3aTeM YCTaHABJHUB3IIOT BTYJKH CaJbHHKOBHIX

@ 5

S2

Ss
L

== —-

Puc. 27. CxemMa TOuYeK H3MepeHHA 3230pOB B NPOTOYHOH 9acCTH HAcoca ¢ JBYCTO-
POHHMM KoJecom (a) M Hacoca KOHCOJAbHOro THna (6)

YNJIOTHEHHA H TakxXe QUKCHpYIOT rafikamu. [lanee ycTaHaBIHBaIOT
JpoccelibHbie BTYJKH, KPHIWIKA M GyKCHl cajbHHKOB. Ha potop nane-
BalOT MOJAYMY(TY H YNODHBIA AMCK, a 3aTeM NPOBepsI0T 60# ynopHoro
AucKa H ocesoit pasber poropa (0,2—0,3 mMm). Co6HpalOT HHXHIOW
YacTb YMOPHBIX TMOALIHMHHKOB, YKJAaAbIBAIOT POTOP B NMOAIUHIHHKH H
npoBepsioT (akTHUeCKHe OOKOBble 3a30pHl. B HHKHIOIO H BEPXHIOI
NOJIOBHHEl KOpIyca Hacoca 3aBOJASAT YIJIOTHSIIONIHE KOJblla H 3aKpel-
JAI0T HX BHHTAMH, MOCJe Yero NpoBepsilOT paiHaJbHbe 3a30pbl B Y-
JIOTHEHHSIX 10 KoJecy. 3aTeM 3aKDbIBAIOT BEPXHIOI KPBILKY Hacoca
H HaOWBawT CaJbHHKH.

[Ipu pemOHTEe HACOCOB KOHCOJbHOTO THNA CHAavajla OTCOEAHHSIOT
BCAChIBAIOWIMI ¥ HArHeTaTeJbHbIH TPYGONPOBOALI H 3JICKTPOIBHI aTeb.
[Tocne cuaATHA BcachiBawllero maTpyboka MoXHO ocBoGoauThr pabouee
KOJIeCO M CHAAITH C ero o6oxa YIJOTHSoUlee Kogeco (puc. 27, 6).
OTcoeMHHB KDHIIIKY MEXaHHYeCKOrO YIJIOTHEeHHSl, MOXHO OCBOGOLHTH
6YKCy H CHSTb BTYJKY C poTopa Hacoca. [lasiee CHHMAIOT KpPBIILKH
IIaPHKOMOAIINIIHHKOB H BbIHUMAlOT POTOP BMeCTe C NOAIIHNHHKAMH.
C noMOIbI0O CHEMHHKA CHHMAIOT HOJYMYy(dTYy, MaciooTGOHHBEINA HIMTOK
H WwapukonoamunHuK. M3 kopnyca BBIHUMAIOT KPBILKY YNJOTHEHHS,
6ykcy,  ApOCCEJbHYI0 BTYAKY H HaGuBKy. PoTOp Hacoca mpoBepsioOT
B MecTax MNocalku MOJAYMY(PTH, NOAILIMIHHKOB, BTYJKH H pabodero
Koseca. BripaGoTka Iueek poTopa IO OBAJbHOCTH H KOHYCHOCTH He
noaxHa npesbiuath 0,015 MM, a Benuuuna Gos poropa — 0,05 MM.
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Pa6ouee KOJIECO OCMAaTPHBAIOT M NMPH HEOGXOAUMOCTH NPOH3BOAAT
3aYHCTKY M LIIHGOBKY Ae(heKTOB NMOBepXHOCTeH. 3a30p B IIAapHKONOJ-
UIMNHAKAaX MexX[y BHelllHeH OOOHMOH W WIapHKaMH AOJXKeH OHTb B
npegenax 0,015—0,03 MM, B NIPOTHBHOM CJyYae MX HY»KHO 3aMEHHTbD.

HaMeTp PAacTOYKH NOJA MOAUIMIHHK He JAOJDKEH YBEJHYHBATbCH B pe-
3yJabTaTe n3Hoca GoJiee ueM Ha 0,035—0,04 mMM. [lerasu ynjaoTHeHus
OCMAaTPHBAT, 3aYHILAIOT MOBEPXHOCTH H 3aMEHSIOT CaJbHHKOBYIO Ha-
6HBKY. 3a30p MeXIy APOCCEJbHOH BTYJKOH M BTYJKOH Bajla NOJIKEH
6ot B npepenax 0,55—0,7 mMM. YniaoTHeHne no pabGoueMy KoJjecy
OCYIIECTBJSIIOT KOJIbILAMH IIPH 3a30pe Mexay HuMH 0,45—0,65 Mm.
COopKy KOHCOJNIBHOTO Hacoca NPOBOAAT B MOpsiiKe, o6paTHOM pa3Gop-
K€, IPH 3TOM MNOAIUHIHHKH JAOJIKHH GHITb 3apsiKeHH KOHCHCTEHTHOH
cmaskoi. [locsie c6opku Hacoca HeOGXONHMO NDOH3BECTH LEHTPOBKY
Hacoca, Kak ONHCaHO paHee.

3.4.13. Mposepka paGoTOCNOCOGHOCTH M PEMOHT OTGOPHBIX
YCTPOACTB AJisl JATYMKOB TEMIEPaTyphi,
91aBJEHHSI U Pacxoja BOABI
Ha TMAPABJHYECKOM TPaKTe

Pabory maunHalOT ¢ BHEIHEro OCMOTPa OTOOpPHBIX YCTPONCTB, 3aTEM
NPOU3BOAAT PEMOHT 3aNOPHOH apMaTypsl Ha HMMOYJAbCHBIX JHHHAX H
epeKTOBKY CYXaIOIWHKX YCTPOHUCTB. I'H/b3bl A/ TEPMOMETPOB HOJXKHBI
6LiTb YCTAHOBJEHH TaKHM 06pa3oM, YTOOH HX KOHIb ObIH yTONJe-
HbHl B TPyGonpoBOa Ha BeJHYHHy pamuyca tpybompoBoia mmoc 10—
15 mM. s yMeHblUeHHsl TOTPeIIHOCTH MOKa3aHHii TepMOMETPOB B
FHb3y AOMXKHO GbiTh 3aiuTo Macso Thna AK uan TpaHchopMaTopHOe.
MaHomMmeTpHl creflyeT NOAKAIYATh K TPYOONpoOBOAdy Yepe3 TPeXXoAoBble
KpaHbl, KOTOpble NpPH HeOOXOAMMOCTH HalO NPHTHPATb H CMa3biBaTh
rpa¢uTHOH CMa3Koii.

Ilpu pemoHTe cy»Kalollero yCTpoHCTBa ero AEMOHTHPYIOT H OYHILA-
I0T OT TPSI3H M HApOCTOB KOJblleBbie Kamepbl H AHadparmy. Ilpoun-
IIAlOT CBepJIeHHsT B KaMepaX ¥ KaHaJbl, NPOBEPAIOT (aKTHYECKHH
BHYTPEHHHH OHMaMeTp H3MEPHTeJbHOH auapparMol H CBepSIOT € pac-
yeTHHIM. Eciun Ha palouedl moBepxHOCTH AHadparMbl UMeEIOTCS pakxo-
BHHB HJH BHIGOHHH, TO HeOGXOAHMO H3TOTOBHTb HOBYIO Auadparmy
H3 HepxaBetouler ctasu thna X18HIT uau apyroét mopo6Horo Tuma.
Oco6Goe BHHMaHHE HYXHO Oo6paTHTb Ha PaboOTOCNOCOGHOCTH 3aNMOPHOMH
H NPOJAYBOYHOH apMaTypbl Ha HMNYJbCHBIX JHHHAX, TaK KaK B IpoLec-
ce paboTHl YCTAHOBKH HX 324acTYI0 HEBO3MOXHO OTPEMOHTHPOBaTb 6e3
oTkaouennss Bceir KY. Apmarypa n0/XHa GHITh OYHILIEHA OT TIPSI3H
H OTJIOXKEHHH, 3alHpalolllie NOBEPXHOCTH MPHTEPTH H 3aMeHeHa cajlb-
HHKOBasi HaOuBKa. MMnynbcHble JHHHM AOMXKHB GbITH OYHILEHBI OT
BHYTPEHHUX OTJIOKEHHH H NpPOBEPEHBl Ha repMeTHYHOCTb.
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3.4.14. Mposepka pa6oTocnoCOGHOCTH AATUMKA
TeMneparypbl BO3LyXa B CTBOJE

[pu BhinosHeHHH paGOTH NMPOBEPSIIOT HAJAEXKHOCTb KpenJieHHs AaT-
YgKa ¥ OYHMLIAIOT €ro MOBEPXHOCTh OT IPS3H H APYTHX OTJIOXKEeHHH,
KOTOpbie MOTYT BHOCHTb NOT'DElIHOCTb B H3MepeHHS. B 06BORHEHHBIX
CTBOJIAX NPHHHMAIOT MepPH INPOTHB HENOCPeJCTBEHHOrO MNOMafaHHs
BJary Ha Kopmyc. IIpoBepsiOT cOCTOsIHHE KOHTPOJIBHOIO Kabesss Mexay
IATYHKOM H BTOPHUHHIM npHGopoM. OH He ROJNKEH HMEeTb BHAHMBIX
NOBpeXAEHUi U BMSATHH, AOJKEH ObITb HAaJEXKHO 3aKpemjeH Ha KOH-
crpykuusx. [Ipuroanocts kabesst MOATBEPXKIAIOT H3MEPEHHEM COMpPO-
THBJIGHHS €0 U30/AUMH U LEJOCTHOCTH KHJ COBMECTHO C NATYHKOM.
[Mocsie BHIMOJIHEHHST PEMOHTHBIX PaGoT NPOBePAIOT NPaBHIBHOCTL MOKa-
3aHuii npu6opa MO KOHTPOJHHOMY TEPMOMETPY H NPH HEO6XOJMMOCTH
NPOU3BOJAT HaslaJKy BTOPHYHOrO NpuGOpa MJH 3aMEHAIOT AaTYHK.

3.4.15. Pacuer ONTHMAJbHON KOMNOHOBKH KaJjopH(epoB

B npoilecce TNpoBeAeHHs HaNafo4HbIX paboOT TacTo BO3HHKaeT
HeOGXOAHMOCTh B pacueTe KOMNOHOBKH KaJopH(bepoB, T. €. B onpeje-
JIeHHH HOBoro cmnocofa HX coeauHeHHsl. Takasi pa6oTa CTaHOBHTCA
HeOGX0JUMOll, ecli B pe3yJbTaTe TEXHHUECKOH AHATHOCTHKH ObLIO
BHISIBJICHO, UTO MOBEPXHOCTb HarpeBa KaJIOpH(pEPOB AOCTAaTOYHA MJs
nojorpeBa BO3AyXa, NOCTynamoulero B Ilaxty no Tpebyemoli TeMmepa-
TYPBI, HO H3-32 HeNPaBHJbHOIO COeJHHEHHS KaJlopHdepoB MeX1y cobof
Heo6Xx0AHMasi TEeMJONPOU3BOAUTENBHOCTE He oOOecleunBaeTcss HJAH He
BHLAEPKHBAIOTCSE APYrHe NapaMerpbl pabotel KY (HH3Kast ckopocTb
TeNJIOHOCHTEJIST WM BO3AYXa, MPOXOJsUIEro yepe3 KaJjopHdepsl, BbICO-
Kasg TeMnepaTtypa ob6paTHOHl BoAnl). Meroxuka NpOBELEHHS pacyeToB
KOMIMOHOBKH KaJIOpH(hePOB H M3MeHeHHMs clocoba HX BKIIOYEHHS HpH-
BeAeHa B pasi. b.

3.4.16. TuaponHeBMaTH4YECKas MPOMBIBKA T[HAPABJANYECKOTO TPAKTa

B COOTBETCTBHH C WHCTPYKUMSIMH 1O 3KCILIyaTalHH TeMJOHCHOJb-
3yIOLUMX YCTAHOBOK CHCTEMA TEMJIONOTpeG/ieHHs MOXeT GHIThb NOAKIIIO-
YyeHa K TENJIOBOH CETH TOJbKO MOC/]e HPOMBIBKH T'HIPONHEBMAaTHYECKHM
cnioco6oM u onpeccoBku [2]. Ileabio npoMbIiBKH KaJopHdeEpoB H NOA-
BOASIHMX TPYGONPOBOJOB ABASETCH yMEHbIICHHE IHAPaBIHYECKOTO CO-
NPOTHBJIEHUS] 3JIEMEHTOB IHAPABJIHYECKOTO TPAaKTa H YJAYYLIEHHE Tel-
Jionepefadyn OT TEMJOHOCHTeNsl K BO3AYXy MyTeM TIIATeJbHOro yaase-
HUS ¢ BHYTPEHHHX MOBEPXHOCTeH KapGOHATHBIX coJsielf, mecka, rpssw,
OKaJIHHBl U APYTHX OTA0xKeHHH. [IpOMBIBKY NMPOH3BOAAT MOC/E 3aBep-
IIEHHsi BCeX DEMOHTHLIX M HaJaj0YHbIX paloT Ha THAPABJIHYECKOM
TPaKTe KaJopu(hepHOH YCTAHOBKH, KPOME OYHCTKH TPSI3€BUKOB, KOTOpasl
NPOU3BOANTCS nocje npomblBKu KV. TloaBoxsimue marucrpand U cek-
UMM KaJopH(pepOB NPOMBIBAIOT paslenbHO. IIpOMEITHIE yUYacTKH He
JOJIKHBI 3arpS3HATbCS NPH NPOMBIBKe CJeyIOIIHX yyacTKosB. Bo Bpe-
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Msl IPOMBIBKH TPYOONPOBOAOB KaJOPHGHEPOB A0AXKHH OblTh HALEKHO
OTJZeJieHbl 3aJlBHKKAMH HJH 3arjJyLIKaMH.

[Nepen npoBeneHHeM THAPOIHEBMATHYECKOH NPOMBIBKH BbIGHDAIOT
MeCTO NOAKJIOUeHHs u cOpoca Boabl. I1pu 3TOM Heo6X0AuMO COGIIOAATH
COOTHOILUEHHS] AHaMeTPOB NPOMbIBaeMoro Tpy6ompoBoja WiTyuepa NJs
BO31yXa, MEPEeMBbIYKH H APeHa}HOro oTBoja (Taba. 12).

].lnaue'rp npoMuiBaeMmx Tpy6, 50—70 100—150 200—250 300—400 500—600

To )Ke WTylepa pas BO3nyxa, 25 40 40 50 70
MM

To ke, NMepeMbIUKH, MM 50 70 150 200 300

To e, JApPeHaXHhX OTBOAOB, 40 70 150 200 250

MM

Cxema ruaponHeBMaTHYeCcKOi NpoMbiBKH 3jaementoB KY mokasana

Ha puc. 28.
8oda
P—AIIHD G (2 ) 1 ig
10—k \7 — B I,

Cxcampris 803dyx 1 %

9 15 Rl
Y ’ T 1 | S !(

2 CI—H ]
-—-—4&’—— — §/ 5 6

8
14 \% T
B dpenax

Puc. 28. Cxema rHApONHEBMATHYECKO!H NPOMBIBKH KaJOpH(EePHOH YCTAHOBKH:
{—11 — 3agBHXKKH; 12 — KaslopHdepnt; I3 — NepeRBHKHOH KOMIOpEccop ¢ KOJMJEKTOpOM; /4 —
rpA3eBuK; I5 — oOpaTHbl KaanaH
1, 1] — npomMblBKa MHOTOAPYCHOH H OAHOSPYCHOH KOMIOHOBKH

Jas BbIIyCcKa NMPOMBIBOUHOH BOABI M3 TPyOONPOBOAOB H KaJOpH-
(GepoB MOXKHO HCMOJb30BaThb CYUIECTBYIOUIHe [peHaXXKHble NaTpyOKH.

HcTouHHKOM NpPOMBIBOYHOH BOIABI CJAYXKHT CHCTeMa BOJAOCHaGKeHHS
axTel, a c6poc BOAbl OCYILECTBJSIeTCS B KaHaJH3aLHOHHYIO CeTh
waxThl. VICTOYHHKOM C2KAaToro BO3AyXa MOXKET ObITb WIaXTHAs NHEB-
MaTHYeCKasi CeTh WJIH NepeiBHKHble KoMnpeccopHble ycraHoBkd BKC-6,
IK-9 u ITKC/1-5,25 npoussoputenbHocTbo 0,08—0,17 M3/c.

PexuMbl NPOMBIBKM MOTyT OHITh CJEAYIOLLHE: OJHOBPEMEHHAas He-
npepbiBHasg mojaya BOABl H CXKAaTOro BO3AyXa; HeNpepeiBHAs Iopaia
BOAB M NepHOAHYeCKas NOAaya CXKATOTO BO3AYyXa; BLITECHEHHe BOJLI
BO3AYXOM C MOCJeAYIOIIUM 3anojHeHHeM BofOH. Bribop pexuma 3aBu-
CHT OT BO3MOXHOCTeH obecnedyeHusi MOAAYH BOABI H BO3Ayxa. Jlyuumi
atddekr naer mepBHi cnocob.

Hau6onpiinit 3¢¢dexT oT ruAponHeBMATHYECKOH NPOMBIBKH MOJY-
yaeTcsi NPU OTHOLIEHHH pacXoja BO3AyXa H BOAM | :2 M CKOPOCTH
BoA0BO3AYyLIION cMecH 1—3 m/c. Huxke npuBeseHtl OpHEHTHPOBOYHEIE
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COOTHOMIEHHSI MeXAy AHaMeTpaMH NpOMbIBaeMbiXx TPyGOnpoBOAOB H
PacxofiaMH BOABI H BO3AyXa.

Huamerp Tpy6, MM 70 100 150 200 250 300 400 500

Pacxon BOAbI, Kr/c 2,8 7,0 19,4 44,4 80 130 167 230

Pacxox Bosgyxa, m3/c 0,003 0,007 0,02 0,05 0,08 0,13 0,17 0,23

Tlpu mnpoMbiBKe THAPABIMYECKOrO TPaKTa lenecoobpa3HO Bblaep-
KHUBaTh CJelylollue napamerps: Hamop Boan 0,2—0,35 MIla, nasie-
HHe cxatoro Bozayxa 0,5—0,6 MIla, ckopocTb ABHXKEHHS BO3AYLUHOH
cmecH 2—3,5 M/c.

Tak kKak npu npoMbiBKe KasopHdepoB obecrneyHTs ONTHMAJbHYIO
CKOPOCTb JIBHXKEHHS BOJOBO3AYUIHOH CMecH IPH OTHOCHTEeJNbHO 60Jb-
LIOM JXHBOM CEYEHHH AJs NpoXoAa TemsoHocuteas (zo 0,35 M%) mo
Bcell KOMIIOHOBKe He MpPEeACTaBJseTCs BO3MOXKHBIM, TO NMPOMBIBKY CJle-
JZyeT BECTH MOCJIELOBATEJbHO.

Uneno 0oZHOBpEMEHHO NMPOMEIBaeMBIX KOJOHH KasopHdepos ompe-
IessieTcs no gopmyJae

Dy

Sowo’

rae Do— npHHATHIE pacXon Boabl, M3/c; Sp— MJIOmanb KHBOTO ceye-
HUsl I POXOJA TeENJIOHOCHTeJst B OJHOM KaJiopHdepe HJH KOJNOHHE,
M2, Wo— CKOpoCTb BOAHI, M/C.

PacueTHylo NpOM3BOAMTEJNBHOCT KoMmpeccopa (M%/c) HaxomsT 3
BbIPaXKEeHHSA

n

D, = 2D,.

Tum ¥ YMCIO KOMIPeccopoB BBHIOHPAIOT B COOTBETCTBHH C pacuyer-
HOM NpPOH3BOAUTENbHOCTBIO K TpefyembiM paBjendeM. Jlo Hauana
NPOMBIBKH J0JIKHa GBITh COCTaBJIeHAa NPOrpaMMa BHINOJHEHHS paboT.
TIpOMBIBKY OCYLIECTBJASIOT B CJEYIOILEM NOpsAKe.

CuayaJjia NPOM3BOASAT NPOMBIBKY NMOABOAALMX TPybonpoBomoB. s
3TOr0 3afBHKKH 2—6 B3aKpHIBAIOT H YCTAHABJMBAIOT 3aIVIVIUKH CO
CTOPOHE! TPy6onpoBonoB (cM. puc. 28). Ecau Bona nomaercs Hemocpex-
CTBEHHO M3 BOJOMpOBOJA 4epe3 3aABHXKKY [0, To 3aaBuXKKa I Takxke
IoMkHa ObiThb 3aKpbiTa. Ecai ke BOJa NMONAETCS CETEBHIM HACOCOM,
TO 3aABHKKY I HYXHO OTKPHITb, 3aJBHXKKY /I 3aKpBITb, a2 3aABHKKY
7 Ha KOHLEBOH MepeMblYKe OTKPHITb. 3aTeM OTKPHIBAIOT 3aABHXKKY &
Ha JpeHaxHOM matpybxe, 3aiBHXKy [0 u mocjie 3TOro 3ajBHXKKy 9,
yepes KOTOPyi0 MOAaeTcs BO3AYX B CHCTeMy. B mpoiecce npOMBIBKH
HeoOXOAMMO CJEIHTh 32 CHJIOH THApaBJHUYECKHX YAapoB, HE NOMyCKas
ONacHBIX AJS1 LEeJIOCTHOCTH 060pyNOBaHHS H TPyb6onpoBoaoB. B measix
cosfaHus 6e30macHOro peXxHma IPOMBIBKH HeJb3sl JONYCKAaTh MOBHI-
UIeHHsI JaBJeHHs B NpomMbiBaeMoM Tpy6Gomposoae Gosee 0,3 MIla.
HopmanbHO H3 JapeHa)XHOro mnaTpy6ka ROMKHBL MONEPEMEHHO H
TOMYKOOOpa3He BHIXOAHTb BOAA H Bo3ayx. [IpoMbiBKa Bexercst o moJ-
HOTO OCBETJIEHHSI BOAM, yXOAsuweH B ApeHax. [To oKoHYaHHH MPOMBIB-
KH 4YacTH TPyGONPOBOAA OT MOJAIOIIEH 3afABHXKKH 10 NPEHAXKHOH He-
06X0AHMO 3a1BHXKKY 7 3aKDHITb H OTKDPBITh 3aABHXKKY 1.

3aKOHUYHB TPOMBIBKY MNOABOAAWMX TPyGONpOBOJAOB, 3aKpPHIBAIOT
3aABHXKKH 7 H 1] Ha nepeMblyKax H NPHCTYNAIOT K NMPOMBIBKe CEKUHi
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KasopudepoB. Y KOJOHH, NOAJEXAMHX NPOMbIBKE, MOJHOCTbIO OTKPHI-
BAIOT BEHTHJIH (3aABHKKH) Ha BXOJe H BbIXOJe. ¥ OCTAJbHHIX KOJOHH
BEHTHJIH Ha BXOJ€ H BHIXOJe 3aKPbIBAIOTCH.

HaunpaTh NpOMEIBKY HYKHO ¢ JAaJbHHX 1O XOAY BOIB KOJIOHH
kanopudepon. IIpombiBaeMBIli y4acTOK 3aMOJNHSAIOT BOJOH, 3aTeM OT-
KPBIBAIOT 33/ BHXKKY Ha JpPeHaXXHOM TPyOONmpOBOAE H ORHOBPEMEHHO
OTKDBIBAIOT 3aJABHXKKH, Yepe3 KOTOpHle MOJaeTcsi BOAA AJs NPOMBIBKH.
Ilanee BKMOualoT KOMIpeccop H pacxoj BO3AyXa JOBOAAT [0 pacueT-
HOH BesnuHHbl. Uepe3 kaxane 5—10 MHH Ha 5 MHH NpekpaulaeTcs
nojaya BOABl W/ BO3AyXa, a IOTOM IOfadya BO30GHOBJSIETCS B pac-
4eTHOM KoJsinyecTBe. [IDOMBIBKY BeAyT AO MNOJHOIO OCBET/JEHHS BOJH.
[Tocne mpoMBbIBKM NepBOH TPyNIbl KOJOHH KaJOPH()EPOB NPOMBIBAIOT
nocjaefyiouHe, a NPOMBITHIE 3aKPLIBAIOT C NOMOUIBIO BeHTHJEH Ha
BXOJe H BbiXOAe. Bo BpeMsi NPOMBIBKH KOHTPOJIHDYIOT AaBJIEHHE BOJIBI
H cXaToro BO3Ayxa. [HAPONHEBMAaTHYECKYI0 IPOMBIBKY BBINOJHSAIOT
no oco60OMy Hapsiy INoj PYKOBOACTBOM CNENHAJbHO HA3HAYEHHOIO
OTBETCTBEHHOTrO JIHIIA.

3.4.17. BCcKpbITHE M YHUCTKA IrPSA3EBHKOB

ITocne OKOHUAHHSI THAPONHEBMAaTHYECKOH MPOMBIBKH IOJI)KHAa OBITH
NpoH3BeJieHa OUUCTKA [PS3eBHKOB OT IPs3H, MYCOpa, OKAJHHH H T. A.
s ynaneHdss MeXaHHYeCKHX YaCTHIL FPSI3€BHKH BCKPBLIBAIOT H TUia-
TeJbHO OuHIaloT. Eciu B KOHCTPYKUHH Tpsi3eBHKa IpPeLyCMOTpeHa
CeTKa, TO OHa JOJKHa OHTb NpoOBepeHa, sSUCHKH OYMINEHH. UHCTKY
IPSI3€BHKOB HeOGXOJMMO NMPOM3BOMMTH TAaKXe H B NpOIECCe 3KCIIya-
Tauud npu HX sarpsisHenHd. O 3arpsisHeHHH CyASAT IO YBeJHYEHHIO
nepenajna AaBJeHHs Ha y4acCTKe, I'ie OH yCTaHOBJIEH.

Ilpu ycTaHOBKe KPHIHIKH TPSi3eBHKa cJefyeT 3aMeHHTb NpPOKIaAKy
(ecan kpoimika Kpenutcst 6oaramu). IloarsikKy 60JTOB NMPOH3BOLHUTH
paBHOMEPHO, Ge3 NMepeKoCcoB.

3.4.18. OnpeccoBKa rHApPaBJHYECKOrO TPaKTa

TpyGonpoBoaHHE TpakKT KaJopudepHOH YCTAaHOBKH IOJABEpraioT
THZPaBJIHYECKOl ONMpeccoBKe IPH H3GLITOYHOM JaBJEHHH He HHXe 1,20
pa6bouero faBJieHHs B CJeAYIOLIEM NOPSIAKe:

nocJje HanoJHEHHs CHCTeMBl BOJOH H NOJHOTO yAaJleHHs BO3AdyXa
yepe3 BO3LYXOCNYCKHble YCTPOHCTBa M3 BCeX BEPXHHX Touyek pabouee
napneune P, B Tpy6onpoBozax Aosoaurcs Ao 0,8 MIla ans kanopu-
¢epos, ue coorBerctByomux 'OCTy, u po 1,2 MIla pis kanopudepos,
usrotoBasgemblx no I'OCT 7201—80, u BbAepKHBaeTCsd B TeueHHE
BpeMeHH, Heo6XOJHMOro AJisl TIIATEJBHOI'O OCMOTPA BCEX CBApHBIX H
¢aHIeBbIX COeJHHEeHHH, KaJopHdepoB, apMaTypbl H TPy6ONnpoBOJOB,
HO He MeHee 10 MuH;

ecJid B TeYeHHe BPEMEHH OCMOTpa He OOHapyXKeHO KaKHX-Iubo He-
(eKTOB HJIH yTEeYKH, JaBJleHHe JOBOAMTCS AO HCNBITATEJNbHOTrO.

Pe3yabraThl ONPeCcCOBKH CUHTAIOTCS YAOBJETBOPUTEJbHBIMH, €CJIH B
CBapHbIX WBax TPy6, GJ1aHUEBbIX COeAHHEHHAX H KOPNycax apMaTyphl
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He 6blIM O6HapyXeHBH NPH3HAKH Pa3pbiBa, TeYH W IOTEHHS, a Maja-
HHe JaBJieHHsl B TedeHHe D MHH He mpesbiwano 0,02 MlTa,

IMpu Temnepatypax HapyxHoro Bo3ayxa Bbiule 0°C ompeccoBKy
BeAyT, HCHOJb3Yys BOAONPOBOAHYIO Boay. [Ipu Temmepatype xe BO3-
nyxa nuxe 0°C Temmnepatrypa BOJAB, NOAaBaeMOH B CHCTEMY, HOJIXKHA
6biTh He HHXKe +50 + +60°C. [IpH npoBeieHHH ONPECCOBKH NpHMe-
HAOT:

Npy>XKHHHblE MAaHOMeTpPbl KJacca TOYHOCTH He HHxKe 1,5 ¢ auamer-
pom kKopnyca He MmeHee 0,15 M, neHo#i menenus 0,01 MIla u mkanoi
0—2,5 MITa. MaHoMeTpbl AOJKHB ObITH ONJIOMOHPOBaHH TOCYAapCT-
BEHHBEIM IIOBEpHTEJIEM;

pyunoit ruaponpecc CTH-1751 unu nepeaBHKHOH# NMPUBOJHOH THI-
ponpecc BMC-45 M.

3.5. PABOTbHI N0 PEKOHCTPYKUHH H 3AKJIIOYHTEJIbHBIE PABOTbI

K pa6otaM mo peKOHCTPYKLHH HeOGXOZHMO MPHCTYNaThb, €CJAH aHa-
JIH3 pe3yJIbTATOB TeXHHUECKOH IHAarHOCTHKH IOKa3aJ, 4TO Bce YCJO-
BUA [ONYCTHMOCTH COCTOSSHHS TEXHOJIOTHYeCKOH CXeMbl KaJoDpHbep-
HOH YCTaHOBKH He BHIMOJIHAIOTCS. B 3TOM caydyae HaJa2/l0YHBIH E€PCOHa.T
IOJXKEH BbAATh 3aJaHHe Ha DPEKOHCTPYKUHIO KajopHpepHOH ycra-
HOBKH C YKa3aHHeM: MaKCHMaJIbHOTO MacCOBOTO pacxoja RO3LAYXa
yepe3 BO3JYXOMOAAIOWIUA CTBOJ; AONMYCTHMOrO KOJHYECTBA MNOJCOCOB
XOJIOJHOTO BO3AyXa MOMHMO KasJopHdepoB; CylIeCTBYIOUIHX PasMepoB
NPOEMOB IJIS MOHTaXa CEeKUHH KasJopudepoB; CeYeHHs CYLIeCTBYIOLHX
KJIaNaHOB CMECHTeJbHOH KaMepbl N0 XOJIOZHOMY H ropsiueMy BO3AYXY,
BO31YyX0BO#Aa KOMpa, BO3JyX03a60PHBIX NMPOEMOB M BeHTHJSIIHOHHOTrO
KaHaja; THDA H MOJEJNH KasJopH¢epoB, HA KOTOPbie HY>KHO OPHEHTH-
pOBaThC B pacyeTax; TeMMepaTypHoOro rpagHka paboTel TenJOBOH
ceTH; cnocoba peryJHpPOBaHHS TeNJONPOH3BOAHTENbHOCTH KaJopHdep-
HOH YCTaHOBKH (M3MeHeHHeM Dacxoia BO3JyXa uepe3 KaJopHdeps ¢
TIOMOIIBIO HPOCCEJbHOTO KJalaHa CMECHTEJNbHOH Kamephl, HJIH H3Me-
HEHHEM TeMINepaTyphl B pPacxoia BOABI Yepe3 KaJopHdepbl ¢ MOMOLIBLIO
PeryaHpyIOMHX KJIalaHOB H CMECHTEJbHOro Hacoca THAPaBJIHYECKOTO
TpakKTa).

B npoekTe PpPeKOHCTPYKLHH HPOW3BOAMTCA pacyeT OMTHMaJbHOIl
KOMIIOHOBKH KaJOpH(epoB U BHIOOD TEXHOJOTHYECKOro 060PyAOBaHHS
BO3AYIIHOrO M THIPAaBJAHYECKOro TPakToB. MeToauka pacuera ONTH-
MalbHOH KOMNOHOBKH M BHIOOD OCHOBHOTO TEeXHOJIOrHueckoro obopy-
JNOBaHUs NpPHBEJEHH B pa3fl. b HacTosilero pykoBoacTBa. IIpoeKT pe-
KOHCTPYKIIHH BBINOJHAIOT NPOEKTHBIE OPraHHU3alHH.

JleMOHTaXHO-MOHTaXHbEle PabOTH MO PEKOHCTPYKUHH KasnopHbep-
HOH YCTAHOBKH HOJIXKHBI NPOH3BOAHTBCH, KaK MPaBHJIO, C NpHBJeYe-
HHEM CMeIHaJH3HPOBAHHBIX CTPOHTENBEBIX H CTPOHTENbHO-MOHTAXHBIX
opranusanuit. Kak uckiodeHHe 3TH pabGoThl MOTYT BHIIOJNHSATHCS CH-
JaMH IaxT.

[Tocae 3aBepuieHUs MOHTaXKHBIX PaGOT AOJKHBI GhITb NPOBEAEHb!
PeMOHTHO-HaJMafo4Hble PabOTH B 06beMe, NPeAyCMOTPEHHOM TEXHOJO-
rveil TeXHHYECKOro OGCJYKHBAaHHS NOCJe MOHTa)a, HaYHHAas C MOJ-
TOTOBHTEJbHBIX PaboT.
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Ecan aHau3 pe3ynbTaTOB TeXHHUECKOH AHArHOCTHKH MOKaXeT, YTO
BC€ MOKa3aTeJH KauyecTBA TEXHOJIOTHUECKOH cXeMbl KaJlopHdepHOH yc-
TAHOBKH YIOBJIETBOPSAIOT AONYCTHMBIM 3HAYEHHSM, TO MOXKHO nepexo-
JUTb K 3aKJIOUUTENbHEIM paboTaM: MOATOTOBKE 3aKJ/IOYHTEJIbHOIO TeX-
HHYECKOTO OTYeTa MO HaNajKe YCTAHOBKH H COCTaBJIeHHIO MNacrnopra
KaJopH(pepHOH yCTaHOBKH.

B 3aKJOUHTEIbHOM TEXHHYECKOM OT4eTe MHOJKHB COAePKaTbCsH
CBeJleHHS1 O BBHIMOJIHEHHBIX PEMOHTHO-HaNafoYHBX paboTax, pesyJb-
TaThl NMOBTOPHOH TEXHHUYECKOH JHAarHOCTHKH, aHAJH3 Pe3yJbTaToB Ha-
JajKH Ha OCHOBe COMNOCTABJIEHHs MOKa3aTesell KauecTBa KaJopHdep-
HOH YCTaHOBKH A0 H INOCJe HaJNafkKH H BbiBOAa 00 3(PdeKTHBHOCTH
HalazouHex pa6or. B oruere noJikeH ObITh NMPHBENEH TaKXkKe TeXHH-
YecKHH mnacnopT KajaopudepHoi#l YCTaHOBKH, B KOTOPOM COREPKHTCS
caenymoiee.

1. Obuine cBefeHHsT O KajJopHpepHOH YCTaHOBKe (pacueTHBIH pac-
XOZ BO3JyXa M BOXB uepe3 KaJopudephbl, YCTAHOBJEHHAS TeNJIOBas
MOILLHOCTb, HaHMEHOBaHHe OpraHH3allKi, BBHINOJHHBIIHX INPOEKTHHIE,
CTPOHTENIbHO-MOHTAXKHbIE U HaJafO0uHble paboTH,

2. KoMnoHoBoUHast cXeMa KaJoOpH(epHOH YCTaHOBKH.

3. Texuuyeckas XapaKTePHCTHKa OCHOBHOIO H BCIOMOTaTeJbHOro
TenJIoMeXaHHYecKoro 06opyaoBaHHs.

4. PaxkTH4YeCKHe M AONYCTHMBIE IIOKa3aTeJH KauecTBa TEXHOJOTHYe-
CKOHl cXeMbl KantopH(epHOH YCTaHOBKH.

O6pasipl TeXHHUYECKOH NOKYMEHTALMH 3Tana 3aKJIOYHTeJbHBIX pa-
60T IpHBE[EHBl B MPHJIOXKEHUH 2.

4. TEXHUKA BE3OINACHOCTH NPH NMPOU3BOACTBE PABOT
MO TEXHHYECKOMY OBCJIY)KXUBAHHIO
KAJIOPUPEPHDBIX YCTAHOBOK

4.1. OBILHE NOJIO)XEHHUA

Bce paborsl 10 Hanajke KaJopHdepHBIX YCTaHOBOK BO3AYXONOZa-
IOIIHX CTBOJIOB IIAXT cCJefyeT BHIIOJHATH B CTPOTOM COOTBETCTBHH
¢ Tpe6oBanusMH IlpaBmn 6e30MacHOCTH B YrOJbHBIX M CJaHIEBHX
waxTax, [IpaBuJ TeXHHYECKOH SKCIIYaTallHH YTOJbHBIX H CJaHLEBLIX
wiaxT, [IpaBHa TeXHHKH O0e30NMacHOCTH MpH 3KCOAyaTauHH TeIJIOHC-
NoAb3yIOUIHX YCTAHOBOK M TENJOBHIX ceTeit M [IpaBHa TeXHHYeCKOMH
3KCMJYATAalUHH TEIJIOHCHOJAB3YIOIHX YCTAaHOBOK H TEIJIOBBIX ceTell.
Hananounas opraHu3anHsi, HaNpaBHUBIIAS CHELHAJHCTOB Ha OOGDBEKT,
HeceT OTBETCTBEHHOCTb 3a KBaJHduKauuio nepcoHana. [Ipeanpustue,
Ha KOTOpOe KOMaHAMPYeTCs HaJaJouYHHIf MepcoHas, HeceT OTBETCTBEH-
HOCTb 3a ofbecrmedeHue Oe3omnacHBIX ycaoBHH paboT Ha pabodem MecTe.

Kaxablii paGOTHHK A0 MOCTYNJieHHs: Ha PpaboOTy J0JKeH NPOHTH
MENHIHHCKOE OCBHETEJbCTBOBAHHE B COOTBETCTBHH C YKa3aHHAMH
MunsapaBa CCCP. PaGoune pgosxkuel 1 pas B 2 roga OPOXOAHTH Ne-
PHONMYECKUH MEIHIHHCKHH OCMOTP ¢ 06sf3aTeNbHOH peHTreHorpa-
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¢ueit rpyaHofi KaeTku. JInua, He npoule/iline MEAUIMHCKUA OCMOTp, HE
JOJKHBI AONycKaTbesl K pabore. K paboraM no Hajaanke Kajopudep-
HbIX YCTAHOBOK MOFyT ObITH HONYILIEHHI JIMI@ He MoJioxe 18 jer.

4.2. OBYYEHHE NEPCOHAJIA

O6yuenne mepcoHana Ge3onacHLIM npuemMaM H Merojam pa6or
NpPOM3BOAHTCA B ONpeAeJeHHOH MOCJeN0BaTeNbHOCTH: BBOAHBIA HHCT-
PyKTaxk NpH NOCTYMJEeHHH Ha paboTy; MepBHUYHBI HHCTPYKTaX Ha pa-
6oyem MecTe, o6yueHne GesonacHeim npuemaM TH Ha paboueMm Mecre,
npoBepka 3Hanui npaBuad TB m T, a TakiKe MeCTHBIX MHCTPYKIHH,
NepHOAHYECKUH ITOBTOPHbIH HHCTPYKTAaX, BHENJIAHOBHIH HHCTPYKTaX.

Llenr BBOAHOTO WHCTPYKTaXa — O3HAKOMJIEHHE BHOBb [OCTyIa-
IOUIHX PAGOTHHKOB ¢ OOUIMMH NPaBHJIAMH TEXHHKH 0€30MaCHOCTH H
NPOM3BOJACTBEHHOM CaHHTapHH, a TakXe C NPaBHJIaMH BHYTPEHHero
TpyaoBoro pacnopsisika. OH NpPOBOAHUTCH IJsi BCeX BHOBb IOCTYMHBHIHX
pabounx, UTP u cayxaliux, a TakKe y4yaUluxcsi H CTYAeHTOB, NPOXO-
JALMX NPAaKTHKY. BBOAHBIA HHCTPYKTaXK NPOBOAAT B CHELHaJbHOM
MoMelleHHH, 000pYJOBaHHOM HATJSAHBIMH MOCOOHSIMH MO TeMe HHCT-
pykraxa. Ha aTom 3Tane HOJIKHB ObITb Pa3bsCHEHbI: OCHOBHBIE IO-
JIOXKEHHSI COBETCKOrO 3aKOHOJATeJbCTBA IO OXPaHe TPYAa, TEXHHKe
6e30MacHOCTH H INPOH3BOACTBEHHOH CAaHHTApHH; CHeludHUeCKHE YC-
JIOBHS TPOH3BOACTBA PabOT Ha [NAHHOM NpPeANpHSTHH; XapaKTepHhe
HecuacTHble CJy4YaH, NMPOHCLIe[lIHe B pe3yJbTaTe HAPYIIEHHS MpPaBHJ
TH u npoH3BOACTBEHHOH AQHCUMIVIHHBI, MOPSAJOK paccjelOBaHHS He-
CYACTHBIX CJyyaes Ha NPOH3BOACTBE; JIMYHAS OTBETCTBEHHOCTb HCIOJ-
HUTe s 3a cobJlofeHne npaBua Th.

ITepBuunblii HHcTpyKTax no TH mpoBoasT g0 Hayasna paGoThl He-
NOCPeACTBEHHO Ha paboueM MecTe BCeX BHOBb NPUHATHIX pabGouux, a
Takxe IepeBeIeHHBIX C OJHOTO yyacTka Ha apyrod. HHcTpykTax
IOJDKEH COHNPOBOXKAATHCS NPaKTHYECKHM INOKa3oM 6e3omacHbix NpHe-
MOB ¥ MeTOJOB paGoThl, NPHMEHEHHE KOTOPHIX MO3BOJHUT PEAOTBPATHTH
o5 paGoTaioUMxX HecuacTHbIE, ciydal, npodeccHoHalbHble 3a60JeBa-
HHS H OTpaBJieHHsA. B nporpaMmy NnepBHYHOTO HHCTPYKTaa BXOMSAT:
Tpe6OBaHUs, npeabsBiseMble K paboueit oxexnae, 0OyBH H rOJIOBHBIM
y6opaM Bo BpeMsl paGOThl; 03HAKOMJIEHHE . C TEXHOJOTHYeCKHM mpolec-
COM Ha NaHHOM yyacTKe paGoThl; 03HaKOMJIEHHE C YCTPOicTBOM 060py-
JIOBAHHS, HA KOTODOM NPEeACTOHT paboTaTbh, C yKa3aHHeM OMNaCHBIX
30H M NpeJOXPaHHTENbHBIX OrPaxKJeHHH; NOPANOK NMOATOTOBKH K pa-
6oTe (mpoBepKa HCNPaBHOCTH 060OPyNOBaHHS, MPHOOPOB, HHCTPYMEHTA,
npucnoco6JieHHi K T. 1.); TpeGoBaHHs, NpeAbsBIAsieMble K NPaBHIbHON
OpraHH3aLHH H cOoAepKaHHIO pabouero mecra, HeAOMYCTHMOCTb 3arpo-
MO AEHHS H 3aXJ1aMJIeHHs] PabOYHX MECT, NPOXOJ0B H NPOE3/0B; NPaBH-
Ja 6esomacHOCTH npH paboTe ¢ MHEBMATHIECKHM H 3JeKTPHQULUHDPOBAH-
HBIM HHCTPYMEHTOM H NOPALOK €ro cojaepKaHusi; npaBHaa Gesomnac-
HOCTH NpH paboTe C OrHeB3PLIBOOMACHBIMH BelLleCTBaMH (OG€H3HHOM,
pacTBOPHTeNAMH, HHTPOKPAacKaMH M T. A.); NpaBuja 0e30MacHOCTH
NpH 3KCMJyaTallMd TPy30MOABbeMHBIX MEXaHH3MOB; nmpaBusa Oesomac-
HOCTH NDH BHINOJHEHHH HX HeCKOJbKUMH PabOYHMH COBMECTHO; MHOA-
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po6HOe pa3bscHeHHe HHCTPYKUHH MO 6e30macHbIM MeTOfaM BeJeHH:
pabor, a Takxe Heo6xXoiMMOCTH Oe3yNpeuHOro ee BBINOJHEHHS; Npa-
BHJa NOBeJeHHs paboTaIOMHKX B lieXaX ¥ HeOOXOAMMOCTH 6e3yNpeuHoro
ee BHINOJIHEHHWS; MNpaBHJia TOJb30BaHHS IePBHYHBIMH CPEeACTBaMH
NOXKapOTyLieHHsI; NpaBHJa NOBeleHHs paboTalOUIMX MpPH aBapHsiX
H HEeCYaCTHHX CJyuasix H NOPSJOK ONOBeIleHMsl O HHX; MpaBHJa OKa-
3aHH$ NMepBOi NOMOILH; NPaBHJIA NOJb30BAHUS 3AIUHTHEIMH CPEACTBAMH
no Th.

IlepBHyHBI HHCTPYKTax Ha paGoueM MecTe NPOBOAHT PYKOBOAH-
TeJIb HaJlaloYHbIX paboT (MacTep), B HEMOCPeACTBEHHOM MNOAYHHEHHH
KOTOPOro HaxofsTcsa paboramwinne, JH60 PYKOBOAHTENb Y4acTKa.
IlpoBenenne MEePBHYHOrO MHCTPyKTaxa (ukchHpyercs B «Knure peru-
CTPalHH HHCTPYKTaxka pabGoyYHX 1O TexXHHKe O0e30MacHOCTH» IOA
POCITHCE.

Kpome mnepBHYHOro HHCTPyKTa)ka, Bce BHOBb NPHHATHE pabouwe,
He HMeloliHe cTaxa paboThl MO AaHHOK npodeccuH, 0693aHbl NPOUTH
ofyyeHHe Ge3omacHHIM NpHeMaM paGOTH HenocpeACTBEHHO Ha pabo-
YyeM MecCTe B TeUeHHe ABYX NepBHX Helesb. Ha Bpemsi o6yucHHsI BHOBb
npHHATHE pabouHe 3aKPemJIfIOTCS 32 BBICOKOKBAJIH(MHUHPOBAHHBLIMH
PabouHMH-HHCTPYKTOPAaMH pPacCHOpsiXKEHHEM IO YYacTKy.

ITo okOHUYaHHH CPOKa OOYYeHHS ¥ CTaXKHPOBKH OOyyaeMblii JOJMKeH
TIPOHTH NPOBEPKY 3HaHHMH NpaBWJ TeXHHKH 0e30MacCHOCTH H MEeCTHBIX
HHCTPYKUHA B Cleu#aJbHOH KOMHCCHH B COCTaBe He MeHee Tpex ue-
JIOBEK, CO3JaHHOH pacnopsixkeHneM no npeanpusituio. IIpH NOJOXKH-
TeJbHOH OlleHKe 3HaHHi OH MOXKeT OBITh JONylLieH K CaMOCTOSITEJNbHOIl
paboTte pacnopsixkenueM no npeanpusatuio (yuactky). Ha pyku pabor-
HHKY BblZaeTcsl YAOCTOBEPeHHe yCTAHOBJEHHOH (pOPMEL.

IToBTOpHAast MpoBepKa 3HaHHH HOJKHA NMPOBOAUTbCs 1 pa3 B 12 Me-
csaues, aubo mocjae HapyulleHHst pabGoTHHKOM npaBuid TH u MecTHBIX
HHCTPYKUHit. Bce paboraiomue, He3aBHCHMO OT HMX KBaJIH(HKAUHH H
craxa paboThl A0 AaHHOH NpPOGecCHH, NOJKHBI MPOXOAHTb NEPHOLM-
YeCKHH NMOBTOPHBIA HHCTPYKTaXK 1O 0e30MacHHIM NpHeMaM H MeToAaM
pa6othl. Ero nmpoBoAsT He pexe OJHOTrO pasa B TPH Mecsla IO Npo-
rpaMme MEepBHYHOrO HHCTPYKTaxa. IlepHOAHYECKHH NOBTODHBIA HHCT-
PYKTax ROJKeH NPOBOAHThCA B GopMe KHBOH Oecefibl 1l MOLKPENJIsiTh-
csl MOApPOGHBLIM DPa3b6opOM KOHKPeTHHIX IPHMEpOB, cJy4yaeB Hapyile-
nuit npasua TH, a Takxke ux nocsaeactBui. Ilocse npoBeneHHs HHCT-
PYKTaxa HeoGXOIHMO TNPOH3BECTH BHIGOPOUHYI0 NPOBEPKY 3HaHHi
HHCTPYKTHpyeMbiMu npaBuHa TB. Ilpn HeynoBJIeTBOPHTEJILHOM OTBe-
Te HeOoGXOAHMMO MOBTOPHO pPa3bsICHHTb PAaOGOTHHKAM TOT HJH HHOH
BONpOC.

IlepropnyecKHit NMOBTOPHBIA HHCTPYKTaX HPOBOAMT PYKOBOAHTE]Db
rpynnsl  (6puraibl). BHenJaHOBBIH MHCTPYKTaXX CJeAyeT NPOBOAHTH
NpH: H3MeHEeHHH TEXHOJOTHYECKOro mpouecca H o6opynoBaHusi, B pe-
3yJbTaTe 4ero H3MEeHHJHChb yCJOBHS 6e30lacHOCTH PaboT; BLISIBJEHHH
HapyueHuii MNpaBHJ H HHCTPYKuuik no TB u npoMcauurapuu, Jau6o
€CJIH HMeJIH MeCTO HecYacTHble CJIyYaH H3-3a HeJOCTaTOYHOI'O HHCTPYK-
Ta)ka paboOTalOLIHX; H3MEHEHHH npaBua #H HopM mo TH u nmpomcaHu-
TapHH, a TaK»Xe N0 paCNOPSIKEHHIO BBIIIECTORUIHX OPraHH3alHi.
HHcTpyKTax NMpoBOAHT PYKOBOAMTENb TPYNNbl (6pHraint). o
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4.3. OPTAHH3ALLUAA BE3ONACHOTO BbINTOJIHEHUA PABOT

Jo nauana npousBoacTBa paboT MOJKHBL ObITb BLINOJIHEHBI OpPra-
HH3aUHMOHHBIE W TEXHHYeCKHe MepONpHATHs, obecneunBapolixe 6e3-
onacHocTb paboT. TakuMH MepONPASATHAMH SBJSIOTCA: O(OpMJeHHE
paboThl HAapAAOM MJH YCTHBIM pPaCHOpSi)KeHHEM; 1OnycK K paborte;
Haa30p BO BpeMsa paboThl; nepeBoj Ha Apyroe paGouee mecto; ohopm-
JleHHe mnepepeiBa B pabore; odoOpMJeHHe OKOHYAHHS PaboThHI.

Hapsa — sTo nucbMeHHoe pacnopsixkeHHe Ha pa6oTy, onpenesio-
liee MeCTO, BPeMs H YCJOBHS NPOH3BOACTBA paboThH, HeoGXOAHMBle
Mephl 6e30macHOCTH, cocTaB OpHraibl H JIHL, OTBETCTBEHHBIX 3a 6e3-
onacHocTb paboT. K ocHOBHBIM paboTaM, KOTOPble JOJXKHBI BhINOIHATh-
cd [0 HapsAy, OTHOCATCS ra3o- M 3JeKTPOCBapouHbie paboThl Ha 0060-
pYyZOBaHHM KanopHudepHO# YCTaHOBKH, NPDOMBIBKa M ompeccoBka KY.
Hcxonst U3 MeCTHBIX YCJIOBHiL, nepeueHb paGoT, BHINOJHSIEMbIX MO Ha-
psnaMm, MoxeT ObITb pacmupeH. Pa6oThl, He TpeOylomue NMOArOTOBKH
paboyero MecTa, BBHIIOJHSIOTCA MO PacCMOPAXKEHHIO, KOTOpOe HMeeT
Pa30BbIi xapaKTep M BblJaeTcsl Ha OAHY pa6ory. JIHnamu, OTBETCTBEH-
HBIMH 3a 0e3onacHocTb paboT, SBJSIOTCS JHIA, BbIAAIOUIHe HapsA
(pacnopsizkeHHe), OTBETCTBEHHBII PYKOBOLHTEb PaGoT, NPOH3BOLUTEND
pabor (HaGuioparouiuii), pomyckawimuii K pa6ote, uJeHsl Gpuramwl.

[Tockonbky paboThl NPOM3BOASATCA B AEHCTBYIOIUHX TEMVIOYCTaHOB-
Kax, TO BBIAAIOUIHH Hapsl, OTBETCTBEHHbIH PyKOBOAHTENb pPaboT M 10-
NyCKaroU#il JOJMXKHBl Ha3HAYaTbCSl M3 YHCJA NMepcoHaja MpeANnpHsTHS,
3KCIIYaTHPYIOLLETO [aHHYI0 ycTaHOBKY. Hausajpounbiit nepconad,
MOJET BHINOJNHATb OOS3aHHOCTH TPOH3BOAHTENs pPaboT H YJEeHOB
6puraabl.

[1pu paGorax mo Hapsay JHIO, BblAaOLlee Hapsil, ONpeAenserT
HeoOXOAHMOCTh TNPOH3BOACTBA PaboT, BO3MOXKHOCTb 6e30macHOro ee
BLIMOJIHEHHS] U OTBeYaeT 3a MNPAaBHJIbHOCTb H NOJIHOTY, YKas3aHHHIX B
Hapsie Mep 6e30MacHOCTH.

OTBeTCTBEHHbIH DPYKOBOAMTENIb OTBEYaeT 3a YHCJEHHHIH COCTaB
6pHraabl H 32 ypOoBeHb KBaJH(pHKAUHH JHL, BKJIOUEHHBIX B Hapsh.
[lpunnmas pabGodee MecTo, OH HeceT OTBeTCTBEHHOCTb HapaBHE ¢
JONMYyCKaIOWHM 3a NPaBHJIbHOCTb IOATOTOBKH pafouero mecra u J0-
CTaTOYHOCTb NPHHATHIX Mep Ge3onmacHoctH. IIpousBomuresns pa6or,
npuHuMas pabouee MeCTO OT JONYCKAalOIIero, OTBeYaeT 3a NPAaBHJb-
HOCTb BHIMOJIHEHHSI Mep 06e30macHOCTH, 3a MOJHOTY HHCTPYKTaXa
6puranbl, 3a cobaonenne npasua Th um camMuM H YJeHaMu ero 6pura-
Abl. JlonycKalollHit HeceT OTBETCTBEHHOCTb 3a NPaBHJBHOCTL AONYCKa
K pa6oTe H MOJHOTY HHCTPYKTaXa OTBETCTBEHHOrO DYKOBOIHTENS H
IPOH3BOJHTEJS paboT 6e30macHLIM npHemam paboTHl.

Ysaensr 6pHraZbl oTBEYalOT 3a coOJI0XEeHHE HHCTPYKTHBHHIX YKa3as
HUM, NOJYYEHHDbIX NMPH AONyCKe H BO BpeMsl paGoTH.

ITpu BbIMOJIHEHHH PabOT MO PaCNOPSXKEHHSM Ha3HAUEHHS OTBETCT-
BEHHOT'O DYKOBOAHTeNsI He Tpebyercsi. PacmopsikeHHe 3amHChIBaeTcs
B ONlePaTHBHOM XYpHaJje, ri¢ yKasblBaeTcsl, KeM OTJaHO pacropsxe-
HHe, MECTO M HaHMeHOBaHHe PaboThl, ¢GaMHJIHA, HHHIHAJLI NPOH3BO-
JuTesst paboT M 4JeHOB Gpuraibl, BpeMsl HayaJa I OKOHYaHHS paloT,
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yAOCTOBEpsieMOe MOAMHCBIO NPOH3BOAHTENS PaboT H AOMYCKalOMIEro.
HsMenenne cocraBa OpHrainl B mpouecce paboThl, BLINOJHSEMOH MO
pacnopsiKeHHsIM, He JONycKaercs.

PaGoThl HoJIKHBI BHIIONIHATb HE MeHee YeM JBa JHIa, BKJWYas
npousBogutessi pa6or. B coctaB Gpurambl JOmycKaeTcs BKJIOYEHHE
YUYEeHHKOB, a TaKxe BHOBb NPHHATEIX pabouux (Ho He GoJiee Tpex ue-
JIOBEK).

ITpu nonycke 6puraabl K paGore MPOH3BOAMTENb PabOT NMPOBOAHT
HHCTPYKTaX KaXJAOro ujeHa GpHrajibl HelOCPeACTBEHHO Ha ero pabo-
yeM MeCTe, a 3aTeM B npoluecce pabOThl OCYUIECTBJSeT INOCTOSHHBIH
HajJ30p 3a HHMH B OTHOLIEHHH HX 6e30MacHOCTH, a TaKXe 32 HaJHYH-
€M H HCIPaBHOCTBIO MHCTPYMEHTA, MHBEHTAps, 3aLIMTHHIX CPEACTB H
COXPAHHOCTbIO OrPaxAeHHH M NJaKaTOB, 3aMHPAIOLIHX yCTPOHCTB.

Ilpu BoIMONIHeHHH PabOT HaNaZOYHOMY MEPCOHaNy 3allpellaeTcsi:
NpHHUMAaTb Ha cebsl BPeMEHHYIO 3KCIIyaTalHIo KaJjopH¢pepHOH ycTa-
HOBKH; CHHMaTb C annapaToB NpeAynpeAuTeNbHble nakaTel 6e3 Be-
JloMa onepaTHBHOI'O NMePCOHaJa, MPOH3BOAUTH KakHe-N100 H3MEHEHHUs
B CXeMe YCTaHOBKH; BO30GHOBJIATh PaGOTH MocJje NepephiBa B pabore
B TeyeHHe pabouero AH#, ecJH Ha MecTe paboT OTCYTCTBYeT NPOH3BO-
AuTenb paboT MJH ecJH Ha paGoueM Mecte OyRyT CHATHL paspeiia-
I0HI¥e MJaKaThl M YCTaHOBJIEHbl 3ampellaiollye; IPOH3BOAHTD 3JIEKTPO-
CBapouHble H pPeMOHTHbie PaboThl Ha OOOPYAOBAaHMH, HaxoAAuleMCs
B pabore (NMOX NaBJeHHeM, NPH BHICOKOH Temnepatype). PaboThl, cBsi-
3aHHble ¢ H3MEHEHHeM pexHMa paboThl KaJopH(epHbIX YCTaHOBOK,
BHINOJIHAET OMNepPaTHBHHIA MepcoHa] HJIH 6puraja HaJafiHKOB NOJ
HabJlo1eHHeM oONepaTHBHOro mnepcoHasa. [Ipu mpousBopcTBe pabot
B KaJopH(epHBIX YCTAHOBKaX KaTErOPHUECKH 3anpeliaercs I[0Jb30-
BaTbCs OTKPHITHIM OrHeM (6e3 cneuwanbHoro paspemennsi). Kypenue
paspelaercs TOJNBKO B CHelHaJibHO OTBEIEHHHIX MECTax Ha pPaccTosi-
HuH He Menee 30 M OT ycTbsl cTBosia. Hananousnii nmepcoras, BBINOJ-
Hfi paboTHl MO TEeXHHYECKOH AMarHOCTHKe H HalajiKe KaJlopHdepHBIX
YCTaHOBOK, JIOJKeH HaleBaTb KAaCKH.

Pa6ora npu temnepaType Bo3ayxa Beiue +50°C He monyckaercs.
Bo us6exanne TenJoBHIX ynapoB Bpemsi NpeGhIBaHMA Ha 1emJofi CTo-
poHe KasiopudepHO#l ycTaHOBKH nmpu Temnepatype ot 40 go 50 °C He
JOJXHO mpeBbiath 20 MHH ¢ NeCATBIOMHHYTHBIMH NepepeIBaMH IJIsi
OTABIXA.

4.4. NPABUJIA TEXHUKW BE3ONACHOCTH MNMPH BbINOJHEHUK PABOT
MO TEXHUYECKOW NJUATHOCTHUKE

3aMepbl CKOPOCTH M TeMIlepaTyPhl MPOXOASLUEro Yepe3 KaJjlOpH-
¢depbl BO3AyXa HEOOXOAMMO NPOM3BOAMTH CO CMOTPOBBIX IJIOLIALOK
HJIM JIecOB, a TMPH HX OTCYTCTBHH yCTaHABJHBATb NAaTUHKH C NPHCTAB-
HO# JIECTHHIBI, @ 3aMePH CKOPOCTH BO3JlyXa BHINOJHATL C MOJa, NMOJb-

3ysCb YAJHHUTENbHOH IITAHIOM.
Ina BuinoaHedHs pa6Gor Ha BobicoTe Gosee 1 M 3aKa3uuK AOJKeH
060pyn0BaThL Jleca H/M NOAMOCTH B COOTBETCTBHH ¢ paszenom Bl-4-I1
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[1TH npu skcnayaTalHH TeMJOHCHOJb3YIOMHX YCTAHOBOK H TEMJIOBHIX
cereil.

Ecnu HeBO3MOXHO cheslaTh KO3JIBl HJH HaCTHJ, KPaTKOBPEMEHHbIe
paGoThl Ha BblCOTe He GoJjiee 5 M pa3spemiaercss NPOM3BOAHMTH C NpPH-
CTaBHBIX JIECTHHL, H CTPEMSIHOK — HCIIPABHbIX H COOTBETCTBYIOLIHX Tpe-
6oBaHHAM NpaBHJ TeXHHKH OesomacHocTH. Pa6ora ¢ HeucnpaBHBIX
JIECTHHIL H CTPEMSIHOK, a TaK¥e C BepXHel CTYNeHbKH JIECTHHI[ KaTe-
ropuueckH 3anpeunteHa. O6uiasi AJMHA JepeBSAHHbIX JIECTHHI[ BO BCeX
cJyyasix He JOJ2KHa NpEBHIIATh 5 M.

Ilpu npoussoactBe pa6oTr Ha BbicoTe Gosee 1, 5 M 6e3 nmoaMmocTei
HJIH Ha HHX, HO 6e3 orpaxxaeHHi o6si3aTeJbHO NPHMeHEeHHe mpeloXxpa-
HHTEJbHBIX MOSCOB, KOTOPble JOJKHbBI HMETb NacnopTa H GHPKH C
OTMEeTKOH O JaTe mocJjefHero HCNbITaHHA. IIpH OTCYTCTBHH OTMETKH
00 HCNBITAHHH HJIH NPH HAJHYHH NPOCPOYEHHON OTMETKH HCHOJb30Ba-
HHe NpelOXPaHHTEJNBbHHIX MOSCOB 3anpewiaercs. [lpu npousBoacTse
paboT Ha BBHICOTE C NMPHMeHEeHHeM NpPeJOXPaHHTEJNbHbIX NOACOB 06s3a-
TeJbHO AOJKEH INPHCYTCTBOBATbH DPYKOBOAHUTENb rpynnbl (GpHranni).
Jns BHIMONHEHHS 3aMepPOB TEeMMepPaTypPbi H CKOPOCTH BO3AyXa B BeH-
THJISAHHOHHOM KaHasle HeOGXOAHMO Ha3HAYaTh He MeHee ABYX paboOuHX,
npuyeM OAMH M3 HHX JOJKEH HMeTb KBaJH(PHKAIHIO He HHXKe 4 pas-
psiaa.

Iasi cnycka H mogbeMa HHCTPYMEHTOB H NPHGOPOB B BEHTHJIALH-
OHHBbIH KaHaJ NpHMeHSIOT BepeBKy. Ias o6BoAa ceueHHS BEHTHJIALHU-
OHHOI'O KaHaja NPH 3aMepe CpeJHeH CKOPOCTH BO3AyXa CJeayeT
NOJb30BATLCS YAJHHHTEJIbHOH IITAaHrOH € NMPOTHBOBecaMH. Bo BpeMms
npoBeJeHHs] TeXHHYECKOH JHArHOCTHKH KaJOpH(pepHBIX YCTaHOBOK
3anpenlaeTcss CHUMaTh BEPXHIOW OJeXAY, KOTOPasi yMeHblIaeT BEpPOoAT-
HOCTb OXKOTOB IIPH ABapHHHBIX CHTYalHsIX.

IIpn 3aMepax TemmepaTyphl BO3AyXa aBTOMaTHYeCKHM MOCTOM
KabeJb [HTAHHA H COeAHHHTEJNbHble IPOBOJAA K AAaTUHKaM CJeayer
NOJBEIUHBATb TaK, YTOGBl OHH He MeLiaJlH CBOGOJAHOMY HDPOXOAY JIO-
neii. Pabory ¢ npuGopaMy, HMEIOIHMH NHTaHHE OT CETH NEPEeMEHHOro
TOKa, paspelllaeTcss NOpyyaTb JHIAM, HMEIOUWNM KBAJIH(PHKAUHIO He
HHXKe 4 paspsaa ¥ NPOWeALIHM CllelHaJbHBIH HHCTPyKTax. IToakiio-
YeHHe M OTKJIoueHHe NpuOOpOB, HMEWINUX NMHTaHHE OT CETH NepeMeH-
HOTO TOKa, [OJIXKeH MPOH3BOAHTb IlePCOHAJ 3aKa3uHKa.

ITpu paGorax ¢ npuGopamH, 3aNOJHEHHBIMH DPTYTbIO, CJleayeT CO-
6monath oco0ble Mephl NMPEAOCTOPOKHOCTH. TepMOMETPH € PTYTHHIM
3aNoJIHEHHEM JOJKHBl XDaHHTbCS M TPAHCHOPTHPOBaThCS B (QyTaspax,
a yCTaHOBJIEHHble Ha pafouux MecTax — HMeTb 3alllUTHble MeTaJliHde-
ckue xoxyxu (ompasbl). OnmyckaTb TepMOMETP B THJIb3y Hajo0 OCTO-
poxHo. Ecan TepMoMeTp B rHjb3e pa3obbeTcs, Heob6X0AHMO OTKJIO-
YUTh 3TOT YYACTOK TEMJOBOH CETH, BHIBEPHYTb FHIE3Y C MOBPeXKAeH-
HbIM TEPMOMETPOM H TILATeNbHO NMPOMKITH ee. PTyTb fo/1kHa GHITH OG-
paHa B creuuajbHbi COCYX, 3aJHBaeMBIii BOLOH, HJIH C NPHTEPTOMH
npobkofi. [IpoayBKky, BKJIIOUeHHe H OTKJIOYeHHe NPHOOPOB, 3aNOJHEH-
HBIX DTYTbIO, Halo NMPOU3BOAHTb € 0COOOH OCTOPOXKHUCTBIO, UroObl He
JIONYCTHTb BHIGpPOCA PTYTH B TPyOONpPOBOAB HJH B NPOH3BOJACTBEHHBIE
nomenleHusi. [IpoayBKYy HMNyJIbCHBIX JIHHHH 1O PacnoOpsKEHHIO C yKa-
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3aHHeM JOMOJHHUTEJNbHHIX Mep 6e30NacHOCTH MOJKHB BBHINOJHATbL He
MeHee UeM ABa 4YejIOBEKd, KOTOpDhle BO H36exaHHe OXKOTOB AOMKHK
paGorate B pyKaBHLax. PasjiuBUIylOCSI PTYThb HY}KHO TINATENbLHO
cobpaTh B repMerHyeckuii 6a/jIoH PE3HHOBOH rpylleil H ¢ HNOMOLIBIO
aynsl y6enutbcd B nodsote c6opa. OcTaTKH pTyTH Hajo cobpaTh Be-
Toublo, cMoueHHO! 0,1 ®/o-HBIM PAacTBOPOM MapraHIOBOKHCJOTO KaJlHs
(pacTBOp CBeT/IO-PO30BOro uBeTa) ¢ A06aBJeHHEM 5 MJ KOHLEHTPH-
poBaHHOH consfiHOH KHcaoTel Ha 1 5 pactBopa. Ha kaxkawii cayuai
yTeuKH pTyTH B pabouyeM nmoMellleHHH AOJKeH OGBITh COCTAaBJEH aKT 3a
HOATIHCHIO JIHL, OTBETCTBEHHBIX 3a TEXHHKY 6e30MacHOCTH, U NpejcTa-
BHTeJISI IPO(COI03HOI OpraHU3auyH.

4.5. MPABWJIA TEXHHUKH BE3OMACHOCTH MPH BbIIOJHEHUH
PEMOHTHbBIX H PEMOHTHO-HANALOUYHbBIX PABOT

PeMoHTHEIE H PEMOHTHO-Ha/jaJo4YHble PabOTH, NPOH3BOAMMBIE Ha
o60pyoBaHHH KaJOpHGbEepHOH YCTaHOBKH, AOJIKHBI BBIIOJHATHCA IO
Hapsany. [logsexkauiylo peMOHTY KaJIOpH(EPHYIO YCTAHOBKY cJjelyer
OTKJIIOYHTb, a NPHBOAbLI 33aABHXKEK, C IOMOIIBIO KOTOPHIX OBLIO MPOH3-
BeJEHO OTKJIOUEHHe, 3amepeTh HA 3aMOK M Ha HHMX BLIBECHTb IJIAKAThI
«He otkpeiBath, pa6otaroT Jioaul». C HCOOJHHTENbHBIX MEXaHH3MOB
TaKXe JOJXKHO OLITh CHSITO HANpsXKeHHe H BhiBelleHbl maakaThl «He
BKJIIOYaTh, paboTaloT JIOAH!».

Jlo Hauajga razo- M 3JEKTPOCBapOUHBIX PaloT 3HeproMexanuye-
CKOM CcJyKO0H [aXThl HOJKHBI OBITh pa3paboTaHbl NPOTHBONOXKAapPHbIE
MeponpHusATHs. [locse yTBepKAEHHS TIJIaBHBIM HHXKEHEPOM H COrJaco-
BaHusi ¢ BI'CU meponpusiTHil rjaBHBIH MeXaHHK IIAXTHl BBIAAET CO-
rJacoBaHHBIH € HayaJabHUKOM yuyactka BTD nucbMeHHblHl Hapsax Ha
IIPOH3BOJCTBO OrHeBblX paboT, B KOTOPOM YKa3bIBAa€TCSl MeCTO, BpeMms,
xapakTep H o6beM CBapouHbIX paboT, Mepbl 6e30mMacHOCTH, a TaKKe
¢aMHIHH H ZOJKHOCTH HCIOJHHTEJNEH OrHeBulX PaboT.

OrneBble pa6GOThl OCYINECTBJAAIOTCS NOL PYKOBOJACTBOM TJIaBHOrO
MeXaHHKa MJH ero 3aMecTHTeJs B NPHCYTCTBHH pecHHpPaTOpLIHKa
BI'CY u npexacraButens yuactka BTDB. Bce BocnaameHsiomiecss Ma-
TepHaJibl JOMXKHGlI ObiTh yOpaHbl Ha paccTosHue He MeHee 20 M oOT
MeCTa BeleHHf CBapPOUHbLIX paboT. ¥ MecTa NPOBEACHUS OrHEBLIX pa-
60T noMmKHO ObITb HEe MeHee ABYX OTHeTyLIHTeJell, NOXapHbIH PyKaB
CO CTBOJIOM, NPHUCOEAHHEHHHH K OauKafilleMy NOXapHOMY KpaHy, H
He MeHee JBYX Belep C IIeCKOM HJH HHepTHOH nblabio. Ilpu Beaenuu
OTHEBHIX PabOT C NMOMOIUBIO 3JEKTPOCBAPKH OCTATKH 3JICKTPONOB He-
06X0AHMO CKJaAbIBATH B CHEUHAJbHBI MeTaNJIHYeCKHH SIUHK (MU
nycToe BeApO).

Ilpyu BBHINOTHEHHH TaKeJa)XHHX paboT HeJb3s OCTaBJsATb Ha BeCy
MOAHSATHIE TPy3bl Ha NPOAOJIKHTEJbHOE BpeMs, NPHINORHATHIE AeTaJiH
H Y3Jbl JOJKHB ObIThb yCTaHOBJEHbl Ha HafeXXHbIX MOAKJajKax. 3a-
npewLlaeTcs TakXKe HAXOZHTbCSA NMOA MOAHATHIMH rpy3amu. Paccrponos-
Ka YCTaHOBJEHHOro O0OpPYLOBaHHS MOMXeT OBITh IPOM3BEJEHA JHIIb
1MocJie HafeXKHOro ero 3akpemieHdus. [lada noibeMa H nepeMelleHHs
o60opynoBaHHst HEOOXOAMMO TMPHMEHATb HaNeXHble H HCNbITaHHbIE
NOAbEMHBIE MEXaHH3Mbl H NPHCNOCOGJIEHHS, KOTOPBEe HOJXKHLI OBITh
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OCMOTpeHb! 0 Hayaja pa6oThl. IIpH ocMOoTpe HEOGXOAMMO MNPOBEPHTH
HCIIPaBHOCTb BCeX JeTaJed M y3JI0B, HX AONMyCTHMY0 pabouylo Harpys-
Ky H COOTBETCTBHe ee NOJAHHMaemMoMy rpy3y. Bce nogbemMHbie Mexa-
HH3MBI H NPHCNOCOO/IeHHs ClelyeT NepHOAHYECKH HCMBITHIBATb B COOT-
BEeTCTBHH C HOPMaMH H CPOKaMH, NpPeJyCMOTPeHHBIMH npaBujamu TH,

[Ipy peMOHTe NPOTHBOMOXKAPHBIX JS4 Heo6XOAMMO CcoO6JI0AaTh
CJeyIOUIHE Mephl NPefOCTOPOKHOCTH.

IToabeM H onmycKaHHe JSABl IOJNKHE NPOH3BOAHTb He MeHee NBYX
YeJIOBEK, OJHH U3 KOTOPHIX ynpasJsser JebeikoH, a BTopoil HabaioAaeT
3a Jaq80#, npHyeM o6a NOJXKHB BHJETb HJH CJABINATh APYr Apyra.
[Ipn moaneMe W ONYCKAHHH JIAABI HeJb3st HaXOLHTbCH NOA JALOH HJIH
Ha Heli. Ecan Heo6xoauMo paborath NMOA JALOH, TO ee HYXHO Hafex-
HO NMOANepeTh PAacNHMJaMy HJH CTOHKaMH. B ciydae 3aBHcaHus JsAAbl
B NPOMEXYTOUYHOM IOJIOXKEHHH ee HYXXHO NOANepeTb, a 3aTeM BHIsC-
HUTb M YCTPaHHTb NPHYHMHY 3aBHCaHHA. IIpH HanycKe KaHaTa H cxoaa
ero ¢ 6apa6aHa snebeqkH HeOOXOAMMO OTKJIOYHTL 3JE€KTPOABHraTelb,
JIPUHATL Mepbl NPOTHB OLIMGOYHOrO ero BKJIOYEHHs H, Bpaluas Jieben-
Ky BPY4YHYIO, HaTSIHYTh KaHaT. HegonycTHMo HanpaBnsiTb KaHAT roJibi-
MY DYKaMH, TaKk Kak 060OpBaHHble NPOBOTOKH MOTY: TPabMHpOBaTH
pykH. Jlas peMOHTa PelyKTOpPOB Je6ef0K, HCIIOJHHTEJbHbIX MEXaHH3-
MOB M HAaCOCOB HYXXHO OTKJIOYHTb 3JIEKTPOABHraTeJNH OT CETH KOMMY-
TallHOHHBIMH annapaTamH, NPHHATb Mepbl NPOTHB OLIHOOYHOrO HX
BKJIOYEeHHs] U BhIBeCHTb NJIakaThl «He BkJouath, paboTaloT JioAH!».
Kpome Toro, Hafo 3aKpbiThb 3aiBHXKKH HacOCOB, 3alepeTb HX Ha 3aMOK
¥ BhiBecHTh Myakatel «He oTkpbiBate, padotaior awaun's., Kouus
KabeJssi, NMHTAIOUIEr0 3JEeKTPOABHTaTe b, AOJKHL ObITh OTCOEJHHEHBI
OT ABHraTessl H MEXAY HHMH LOJI2KeH ObiTh obecneyeH BHAMMBIA 3a30p.

OTBopaunBaTh raiky H COeJHHHTeJNbHble GOJTH HAAO TOJNbKO B
pykaBHuax BO H36eXaHHe paHEHHS PYK DacKJeNmaHHbBIMH KpasiMu Je-
tanefl. [IpH CHATHH M yCTAHOBKe KPBIIIEK H JAPYrHX y3J0B HeoOXOnH-
MO CJ€IHTb 3a TeM, YTOOhl PYKH He OKa3aJIHCb 3a)KaThIMH MEXAy ne-
TansgsmMu. CTapylo KOHCHCTEHTHYIO CMa3Ky Hal0 yIajsiTb C MOMOLIbIO
JePeBSIHHBIX MJIH MeTaJlIMYeCKHX cKpeOkoB. IIpH ycTaHOBKe BaJIOB HX
NPOBOpaYHBaHHe OCYIIECTBJSATb BPYUYHYIO.

K pabote c 3/1eKTPOHHCTPYMEHTOM JLONYCKAIOTCS JIHUA HE MOJOXKE
18 net, npomenine ofydeHHe H HMeEIOLIHE NPaBO NPOU3BOACTBA paboT
¢ 3JIeKTPH(PHIHPOBAHHBIM HHCTPYMEHTOM. Bechb 3J€KTPOMHCTPYMeEHT
NOAJIEXKHUT CTPOrOMY yuyeTy H BblAAeTcs Ha PyKH paboueMy Ha Bpemsi
npousBoicTea pabor. Hanpsixkenne toka, npu Kotopom paGoraer uH-
CTPYMEHT, AOJXKHO COOTBETCTBOBATb YCJOBHSM NPOH3BOACTBA paboT:
36 B B oco6o onacHeix ycioBusax H 220 B B momemenusx 6e3 MoBhl-
1ieHHOH onacHocTH. [IpuMeHeHHe 3JIeKTPOHHCTPYMEHTa ¢ ABOMHOM H30-
JsAuHed Pe3KOo coKpallaeT TPaBMATH3M OT MOPAXKEHHS 3JeKTPUUECKHM
TOKOM.

[o nayana paGoTH ¢ 3JeKTPOHHCTPYMEHTOM Heo6X0AUMO MpOBe-
PATb €ro HCOPAaBHOCTH (HMCIPABHOCTb H3OJSAIHH [POBOLOB, OTCYTCTBHE
OroJIEHHBIX TOKOBEAYILHX YacTei, OTCYTCTBHE 3aMBIKaHHS Ha KOpMyc).
ITpu paGore ¢ 3JeKTPOHHCTPYMEHTOM C ONHHAPHOW H30JsuHell paGo-
TalOLKH NO/KEH HajeBaTb PE3HHOBblE AHIJEKTPHUECKHE MePUYaTKH u
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CTOATh HAa H30JHpyIOllei NOBepXHOCTH (pe3nHOBHII KoBpHK). [lpu
3TOM KODAYC 3JIEKTPOMHCTPYMEHTa HOJIKeH OBITh 3a3eMJIeH OTAelib-
HOM XHJOH, 3anpeniaeTcs AepXKaTb BKJIIOUEHHYIO 3JIEKTPHUECKYIO ADeb
3a NPOBOJ, yAaJdsTb PYKaMH CTPYXKKy BO BpeMs CBepJIeHHS, NOJb30-
BaThCA MePEeHOCHBIMH MeTaJJHYECKHMH JEeCTHHUAMH, HPHCIOHATHCS
K MeTa/VIHYeCKHM YacTsaM 060pYyHOBaHHS.

4.6. OTBETCTBEHHOCTb 3A HAPYIWIEHHUE Tb
NPH NPOU3BOACTBE PABOT

K nuuaM, puHOBHBIM B HapywmeHdn TDB i HucTpykumii no 6e3omac-
HBIM MeTogaM paboT, B 3aBHCHMOCTH OT XapakTepa H CTENeHH omac-
HOCTH HapYILEHHs AJS XH3HH U 3[0POBbS JIIOAEH LOKHBI IPUMEHSAThb-
cfl cJefyolliue Mepbl BO3AeHCTBHSA.

1. JOucuuniuHapHble: 3aMedyaHHe, BBHITOBOD, CTPOTHI BHIrOBOp, Ie-
pPeBOA Ha HHXKeONJauHBaeMylo paboTy IO Tpex MecCsilieB HJH CMelle-
HHE Ha HH3LIYI0 JOJIXKHOCTb HAa TOT 2Ke CPOK, YBOJbHEHHe C PaboThl
C YKa3aHHeM B TPYLOBOH KHHXKKe, 32 YTO YBOJIEH.

2. MarepHa/bHble: JHIIE€HHe YaCTHYHO IV NOJILOCTbIO NMPCMHH 31
NPOH3BOJACTBEHHBIE NOKa3aTellH.

3. Ilepenaya MaTepHasioB B CJIeCTBEHHbIe OPraHbl Ha 3JIOCTHBIX
napymurene#i TB, a Takxe Jaul, BUHOBHEIX B AONYIIEHHH HECYACTHBIX
c/y4yaeB HJIH aBapHA.

Hanoxenne na Hapymurens TB aucuuninHapHOro B3bICKaHHS HJH
NpHMEHeHHe JAPYrHX Mep BO3[AeHCTBHS He OCBOGOXKJaeT €ro OT Ma-
Te€PHaJIbHOH M YTrOJIOBHOH OTBETCTBEHHOCTH B YCTAHOBJEHHOM 3aKOHOM
nopsiJiKe.

5. PACHET KOMIIOHOBOK U ®OPMHUPOBAHHUE BAPHAHTOB
TEXHOJIOTHYECKHUX CXEM NMPH HAJIAZKE
U PEKOHCTPYKLHH KAJIOPHPEPHBIX YCTAHOBOK

Hanagka 1 peKOHCTPYKIHSA KanopudepHHIX YCTAaHOBOK CBSI3aHBI C
66abiinM 06beMoM paGoT Nno (OPMHPOBAHHIO BAPHAHTOB TEXHOJOIH-
YeCKHX CX€M, pacyeTy ONTHMAaJbHOH KOMMNOHOBKH KaJOpH(epoB, Bl
60py THIOpa3MepoOB OCHOBHOIO TeNJOMeXaHHYeckoro o6OpyaOBaHHS
BO3JIYILHOIO ¥ THAPAaBJHYeCKOr0 TPAaKTOB, pacyeTy HalIeXHOCTH KOM-
TIOHOBKH.

UsBectHHe HoMorpaduyeckie METOALI PacueToB KaJopHdepHbIX
yCTaHOBOK [6] OpHEHTHPOBAaHBI Ha «DYYHOH CYeT», BeCbMa TPyAOeM-
KH H He MOTYT HCIOJIb30BaThCSl NIPH MaCCOBOM LEHTPAJH30BAHHOM TeX-
HHYECKOM OOCJy>XHBaHHWM KaJOpH(pepHBIX ycTaHOBOK 6GacceliHa. B mo-
cleaHee Bpemsl pa3paGoTaHBl MeTOJbl H NMPOrpaMMHble CPeACTBAa AJs
BHINOJIHEHUST TEMJIOTHApaBJHYeCKHX pacuyeToB Ka/JopudepHbIX ycTaHo-
BOK C NMOMOILBIO coBpeMeHHhIXx DBM, KoTophie COKpallaloT TPyRo3a-
TpaThl Ha PacyeThl H MO3BOJSIOT NOJydYath 6GoJiee ToYHble ¥ 0GOCHO-
BaHHble Pe3yJbTaThl NMpPH JIOOLIX THIOpa3Mepax TeMJOMeXaHHYEeCKOro
060pya0BaHUs M JIOObIX TEXHOJOTHYeCKHX cxemax [12, 14, 16, 25 —
29].
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Huxe mpuBeseHo cHCTeMaTHUeCKOE OMHCAHHME MAIUIHHHBIX METOHOB
Ppacuera KasopHdepHBIX YCTAaHOBOK, HAlleJUINX NPHMEHE[He B MpaK-
THKe TCXHHYECKOro o0c/yKHMBanus KajaopudepHwlx yctaHoBoK Kapa-
TAHAUHCKOro HacceiHa.

5.1. POPMHPOBAHHE BAPHUAHTOB TEXHOJIOFTHYECKHX CXEM
KAJJOPH®EPHbIX YCTAHOBOK

PaboThl MO0 PEKOHCTPYKUHH KaJOpH(EePHBIX YCTAHOBOK IPHUBOAST
K KODEHHHIM H3MEHEHHSIM TEeXHOJIOTHUECKHX CXeM HJIH K HX NOJHOMY
ob6HoBsieHn0. Tak Kak TeXHOJOrHueckas cxema OIpeflesisieT CTPOeHHe
KanopudepHOi YCTaHOBKM H IIpeoNpefiesisieT ee CBOHCTBA, TO BaXKHOe
3HauYeHHe nmpHOOpeTaeT MeTOAMKAa KOHCTPYMPOBAHHSI BAPHAHTOB CXeM.

KoHcTpyHpoBaHHe BapHaHTOB TEXHOJOTHYECKHX CXeM SBJSeTCS
TBOPYECKUM aKTOM H BBHINIOJNIHAETCS, KaK MPaBHUJO, ONBITHHIM Clenua-
auctom. OZHAKO KauecTBO TBOpPYeCKOH pabOTEI BO MHOI'OM 3aBHCHT
HE TOJBKO OT ONBbITAa H KBaJH(HUKAIHH, HO H OT HaJH4YHs NPaBHJI MO-
CTPOEHHSI TEXHOJIOTHYECKHX CXeM, IIO3BOJISIOIHX H3MEHHTb HCXOAHYIO
CXeMYy B HYXHOM HalpaBJIeHHH.

Ha ochoBe aHanH3a 3aKOHOMEPHOCTEH CTPOEHHSl KaJIOPHGEPHHIX
YCTaHOBOK OblJI CO3JXaH METOJ KOHCTPYHPOBAHHS H KOMNAKTHOrO OIH-
CaHHsl TEXHOJIOTHYECKHX CXeM, CYyLIHOCTh KOTOPOrO CBOAHTCS K CJeNy-
oomemy [7].

OCHOBHYI TEeXHOJIOTHYECKY0 (DYHKIHIO KaJOpH(DEPHOH YCTaHOBKH
pacusieHuJH Ha pAA obecneuuBaloOUHX (YHKIMH, COBMECTHOE BHINOJ-
HeHHe KOTOPHIX peaJi3yeT OCHOBHYIO TeXHOJOTHUECKYIO LeJb KaJopH-
{depHO#l ycTaHOBKH —-OecrnepeGOHHBIH H 3KOHOMUUHLIH HarpeB aTMocC-
¢epHOTO BO3AyXa, NOCTYNAIOIIEr0 B LIAXTY.

Ecan ana kaxnaoill obecneunBaiolledl TeXHOJOTHYECKOIl ¢HVHKIUH
HA3HAYUTH PSAJ TEXHOJOrHYECKH BO3MOXKHBIX CIOCOOOB H CPEACTB ee
peasii3anyy, TO KOHKPETHBIH BapHAaHT TEXHOJOIHYECKOH CXeMBl MOXKHO
MOJYYHTb, BEIOPAB O OJHOMY H3 CNOCO0OB AJIA KaXk/jod obecneynBalo-
e GyHKUHH.

Huxe npuBesennl obecneunBaloliye TeXHOJOTHYECKHe QYHKUHH H
¥x o6o3HauyeHus, a B Taba. 12— crnocobul ¥ CpeAcTBa HX peasH3alHH.

OOfecneuynBaouHe TEXHONOrnYeCKHe (YHKILHH

O6Gosuave-
HHe

PyRkUH
1. I'perouwnft sHeproHoCHTEN b Fo1
2. Tennonepexava OT rpelolero K HarpeBaeMoOMY SHEPrOHOCHTENIO Fo2
3. O6ecneyeHue ABHXKEHHSA BO3RYXa F03
4. PaBHOMepHOE pachpefe/ieHHe TOTOKA HAPYXHOr0 BO3JAYXa MexXay Fo4

Kanopudepamu

5. YcraHoBKa KalaopHbepoB Fo5
6. FepmeTH3auss ycThbs CTBOJA A Konpa Fos
7. JApoccennpopaHyue BO3AYILHOrO (1OTOKA Fg7
8. JlpoccennpoBaHHe TOTOKA 'PEiOIero HEProHOCHTENS Fo8
9. CMelleHHe HAarpeToro ¥ HApPY>KHOro BO3AYXa Fo9
?. DopMHPOBaHHE BXOAHOMO NOTOKA BO3JYXa Flo

-

. OrpaxieHne TeXHOJOrKuecKOro oGODYAOBaHHA OT OKpyXaiued F11
cpeasl

. Pacnipenenense rpeicillero 3HEPrOROCHTENAR MEXAY KaJlopHbepaMu FI2
. ¥Ynoanesue BO3gyxa H3 TPYGHON CHCTeMsl THAPAaBAHYECKOTD TPaKTa Fl3
. 3aluta TpyGHOH CHCTemMbl THAPABIHYECKOrO TPakKTa OT H3GBITOYHOrO Filg
AaBJAEHHA

[ ey,
e 0O N
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15. Ynanenve B3pelleHHEHIX TaCTHI, M3 NOTOKA rperoulero 3nepronocarens  F15

16. Oteon kOHAEHCaTA Fl6

17. 3:muTa OT 3aMOPaXKMBaHNS TIPEIOIETO 5HEPrOROCHTENR B Kajno- FI7
pudepax

18. Tenaouzonsnus Fi18

19. Kpensaenne KaJopHpepos F19

20, Perynnposanue TenJONPOH3BOAHTENBHOCTH F29

21. IogbeMHO-TPaHCTIOPTHEIE ONepPalMH NpH TEKYIleM PeMOHTe H YCT- F21
PaHeHHH HeHcnpaBHocTell

22, OGecnieueHHe TPOTHBONOXAPHOA G@30NAaCHOCTH B NMPOLECCe SKCIAY- F22
aTalHH

23. Tlepememenue 3aTBOPOB 3anOpHON M peryJupyiouwied apMaTyphl BO3- F23
AYIUIHOrO M THAPAaBJHYECKOrO TPaKTOB

24, ABTOMaTHUECKOE YNpaBJleHHE TEXHOJOrHYECKHMH IIpOUeccaMu F24

25, PasMmelleHHe annapaTypbl SJIEKTPOCHaGXeHHS M aBTOMaTHYECKOro F25
ynpabBJeRHA

26, OfecrnieyeHHe MOAMEIIHBAHUS OGpPaTHOR BOAR F26

27. JlpoccesHpopaHHe NOTOKAa IOAMeIHBAEeMOll BOAH F27

Ha ocHoBe nepeuHs ofecneuuBaromux GyHkuuii uz taba. 12 mocr-
poeHa tabiHna BapHaHTOB TEXHOJOrHYECKHX CXeM KaJdopudepHHX yc-
TaHOBOK (Taba. 13).

Ctpokam Tab/aMLbl BapDHAHTOB NOCTaBJIEHBl B COOTBETCTBHE HMEHa
o0ecneyHBalOilUX TEXHOJOTHYECKHX (PYHKUHE, a cTonbmaM — crnocolsl
H CcpeicTBa peanM3auuu 3THX ¢yHKuM#. Ha nepeceueHuu cTpox u
CTOJIOIOB 3anHCaHbHl CHMBOJHYECKHe HMEHa peanH3auuil cnoco6oB u
cpexacts. IlycTofi snemeHT TabJHIBI COOTBETCTBYET ellle HE NMPHAYMaH~
HOH B JaHHBHI MOMEHT BPeMeHHU peasM3alMH COOTBETCTBYIOIIEH oGec-
neyuBawowel ¢ynkuud. OnHOMY BapHaHTY TEXHOJIOrHJEeCKOH CXeMbl
COOTBETCTBYeT CMHCOK HMEH peajiH3aluil TeXHOJOTHYECKHX (YHKIHIL,
B3SITHIX NO OJHOMY, H TOJbKO OJHOMY, H3 KaXAOH CTPOKH TaGJIHIILE
BapHaHTOB.

O6uiee yucI0 BapHAHTOB TEXHOJIOTHYECKHX CXEM, OMHCAHHBIX Tab-
JHLIeH BapHaHTOB,

>
B= 11 ¢,
i=1
rae @ — ofuee. yuCJI0 BbIIeIEHHBIX O6GECIEYHBAIOMINX TE€XHOJOTHYCCKHX
byHkuuit; C;— uyucjao cnocoGoB H CpeJCTB peasiM3anHH i-Of TeXHOJO-
THYeCKOH (yHKLHUH.

B Ta6a. 13 ocHoBHasi TexHoJOrHuecKass (YHKUMSA KaJopHdepHOi
YCTAHOBKH pacuJieHeHa Ha 27 obecrnedyuBalOMIMX H JJsf KaxJIoH yka-
3aHbl BAapHAHTHI TeXHHYecKoH peanusauuu. OOluee 4YHCJIO BapHAHTOB
TEXHOJIOTHYECKHX cxeM B tabauue B =3-5-4-3:6-2-5-6.3-7-2-4-4 X
X2-2:4-4.3.2.5-2-3-6-2-2-2-6 = 1,444738-1014,

Tabnuua BapHaHTOB sABJseTcs YAOOHHIM U TPOCTHIM CPEACTBOM
ApaHeHHs] TeXHAYECKHX PelIeHHH II0 TEXHHYECKHM CXeMav KaJjopudep-
HBIX YCTQHOBOK M IIO3BOJII€T COKPATHTb 3aTpaThl BpeMEHH Ha KOHCT-
pYHpOBaHHe BaPHAHTOB H HX H3MeHEHHe B HY>XHOM HaNpaBJleHHH B
npoilecce PEKOHCTPYKIHH, & TaKxkKe CHHXaeT TpeGoBaHUS K KBaJdudH-
KalHM y ONBITY KOHCTPyKTOpa cxeMHl. [Ipu BbIGODe KOHKDETHOro Ba-
pHaHTa HeoOXOAHUMO YYHTBIBATb TEXHOJIOTHYECKYIO COBMECTHMOCTb H
B3aHMHYIO 3aBHCHMOCTb CHOCOG0B H CpPeACTB DeasH3alii OTAEJNbHBIX
obecneyuBaOMHX QYHKIHA.

JanbHe#mas geTajan3anusi BApHAHTA CXeMBbl, B3ATOr0 H3 TaGJIHIB,
CBOJHTCA K BbIOODY HJIH KOHCTPYHPOBAHHIO THIIOPA3MEPOB TEXHOJOTH-
4eckoro o60pyAOBaHHUsI H YCTAHOBJEHHIO OTHOWIEHHH MEXAYy HHMH IO
XOJy TPeIollero H HarpeBaeMoro HeProHocHTe/ IeH.
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TabGauua 12
Cnoco6bl W CPEACTBA peanu3anuH 00eCNe4HBAIOIHX TEXHONOTHYECKHX (YHKUHA

Q6o -
SHAYEHHE O60-
holog Crnoco6 TexHHueckoft peanH3auHH TEXHONOrHIeCKOH (QyHKLHH ?;‘j'e:;:’:
cKoR OHU
GYHKUHH
Fot Hacpienanit sonsxoit nap Fol (1)
[leperpeTnit BoastHoR map For(2)
BeicokoTemnepatrypHas (neperperas) Boja For1(3)
Fo2 Kanopudeps cTanbHbie Mojxesu: ‘
camoit MaJnoi Fo2(1)
manoli Fo2(2)
cpendeil Fo2(3)
Gonboit Fo2 (4)
caMoit GoJsibLoi Fo02(5)
Fo3 CrequalbHbifi BEHTHJSTOP HEHTPOGEXKHBIH Fo3(1)
Heckonbko crieuuasbHLIX BEHTH/ASTOPOB LEHTPOOEHHbIX F03(2)
CrneuuasbHbli; BEHTHJIATOD OCeBO F03 (3)
BeHTHJIATOp TVIABHOTO NPOBETPHBAHHS MAXTH F03(4)
Fo4 Huddysop Ha BxoRe M BhIxOAe BO3AyXa M3 naketa Kajopudepos| F04 (1)
IMoropoTHast HampapJsAwollas 3aC/I0OHKA nepel BXOJoM Bosdayxa| F04(2)
B nakeTr KaJiopxdepos
CnenuanbHas CTeHKa Ha BBIXOAe BO3jyxa M3 naketa Ka-| F(04(3)
JopHepoB
Fo5 KomnoroBka onHopsaHas MO XOAy Bosayxa:
BepTHKaJbHas FO5(1)
TOpPU30HTaJbHa s F05 (2)
HaKJOHHAsA F05(3)
KoMnonoska MHOTOpsinHas mo xoly BO3RyXa:
BepTHKAJbHAsA F05 (4)
rOpH30HTaJbHA A F05(5)
HaKJIOHHas F05 (6)
Fo6 Coiiowsas oOWwKBKa KONpa CTAJbHBIM JAHCTOM u puieHbM Juc- | FO6 (1)
TOM yCTbsl CTBoJa. B MecTax couleHeHHS Kompa C ycTbeM
CTBOJIa H BO3NYXONMpPOBOJAOM YCTAHOBJEHBI NPOKJanKu H dap-
TyKH u3 NpopesuHeHHHX TKanell, [Bepu cTBONMA repMetu-
3HPOBAHbI
Crnnownas o6uMBKA CHHTETHUECKHMM MaTepuatamu Kompa u| F06(2)
yCThsi CTBOJI2. B MecTax cou/ieHeHHs Konpa C ycTbeM CTBOja
¥ BO3NYXOBOJOM YCTAHOBJEHB NpPOKA3AKH H3 CHHTETHYECKHX
MaTepHaJsioB. JlBepu CTBOsIA repMeTH3HPOBAHEI
F07 | Mosopothas 3acioHKa F07 (1)
JlBe NOBOPOTHHWE 3aCJOHKH F07 (2)
JluckoBuit NOBOPOTHHI 3aTBOP Fo07 (3)
IloBopoTHBIE Ka/11031 (MHOTOCTBOPYATHIR KJanaH) Fo7 (4)
TopusonTanbHbii Wibep cneluasbHOrO nNpodHs Fo7 (5)
Fos Knanau:
peryJupyioiiii  S0JOTHHKOBLIK ¢ HHJMHIpuuecknM 3o-| FO08(1)
JIOTHUKOM
NoAbeMHEI F08(2)
TIOBOPOTHEIf F08(3)
peryaHpylownit TapenbuaTwii ¢ mslockol onopuo# no-| FO08(4)
BEpPXHOCTBIO
perysupytouit TapenbuaTelit ¢ KOHMUecKOd onopuoil no-| F08(5)
BEPXHOCTBIO
CMeCHTe/IbHBIH TPeXX040BO# Fo8(6)
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Tlponoaxkenune

ta6a. 12

O6o-
sHaveHue
TeXHO-
nNoruges-
Ko#i
dynxunn

Cnoco6 TexHHYeCKOA peanH3auHH TEXHOJOTH4YecKoR GYHKUHBH

O6o-
sHayeHue
peasnusa-

UHH

Fo9

Fio

Fi1

Fi12

F13

5 3-386

CMeurenne BO3ayxa B BO31yXOMNORAIOWEM CTBOJE NpH Pasiesb-
HOM MOCTYIVIEHMH B HETO IIOTOKOB HAarpeToro H XOJOAHOTO
BO3/lyxa

Cmemenne Bosayxa B clelHaldbHOR cMecuTeNbHOK KaMepe,
pasMemeHHON B 3jaHuM KajopudepHol ycCTaHOBKM M COelH-
HeHHOR C BO3IYXONOAAIOUWIHM CTBOJIOM IOA3EMHBIM KaHAJIOM

CMmemeHne BO34yXa B NOA3eMHOM KaHasle, COEIHHEHHOM C at-
Moctepoft, KanoputepHoH YCTAHOBKOH H BO3NyXONOAGIOUIHM
CTBOJIOM

CocpenoToueHubilt 3a6op Bo3lyXa uepes Bo3ayxo3aGopHyio Ka-
Mepy Ha Kpbilue 3aHHs KanopudepHoll ycTaHOBKH. Bxomubie
MpoeMsl KaMepbl CHaGKeHHl HENOABHXHBIMH  Ma/I03HAHBIMH
peLIeTKaMH

CocpenoroyeHHuT 3a6op Bo3lyxa uepe3 BO3Nyxo3aGopHyio Ka-
Mepy Ha Kpbllle 3jaHHsi Kanopuoepno#l ycranosku. Bxoanwe
npoeMsl KaMepbl CHaGXeHbl NOBOPOTHEIMH JKAJIO3H

PacnpefienenHbii  3a60p BO3AyXa VIS NaKeToB KaJopudepos
yepe3 NpOEMB! B CTeHe 3JaHHA KaJlophepHOH YCTAHOBKH, a
AN CMECHTeNTbHOM KaMephi yepes BO3Nyx03alopHyl Kamepy
Ha Kpolwe. ITpoeMbl cHaGXKeHbl HENMOJBHIKHBLIMH KAJlIOSHH-
HBIMA pelIeTKaMH

PacnpesenedHuifi 3a60op BO3AyXa uepe3 MpOEMBl B CTEHax H
Bo3fyxo3abopHyio KaMepy Ha Kpbiwe. Ilpoemn cHaGxeHwt
NMOBOPOTHLIMH 2KaJo3H

CocpefoTouenHni 3a6op BO3Ayxa uepe3 BO3AyX03a6OpHYIO Ka-
Mepy, NpuGJOKHPOBaHHYI0 K 31aHHIO KajopudepHo# ycra-
HOBKH. Bxosubie npoeMel Kamepni CHaG€HHl HENOXBHKHBIMH
JKaIO3UAHBIMH pelIeTKaMH,

Pacnpenenenumii 3a6op BO3NAyxa yepe3 NpoeMH B CTEHE H BO3-
Ayx03a6OpHYIO KaMepy, NpHONOKHPOBAHHYIO K SIaHHIO Ka-
aopudeprofi  ycranoBkd. IlpoeMbl cHaGXeHB NOBOPOTHBIMH
Kao3H

Pacnpenenedusii 3a6op BO3dyxa 4epe3 HeCKOJbKO BO3fyX03a-
GOpHLHX KaMep Ha Kpelme 3JaHus KajopudepHo#t ycTaHOBKH.
[TpoeMbl KaMep CHaGXeHH HEMOIBHIKHLIMH peLIeTKaMu

OnHO3TaXHOE NMPOMbIIITEHHOE 30aHHE H3 THNOBHX KOHCTPYKiHH,
npu6NOKHPOBAHHOE K 3/AHHIO BO3YXOMOAAIOUIEro CTBOJA HJH
K 3AaHHIO BEHTHJIATOPA IVIABHOTO IpOBETPHBaHHA

OTieqbHO CTOsllee TNPOMBLIINIEHHOE 3[aHHE H3 THIOBHIX KOH-
CTpYKUHT

TpyObl cTafbHHe:

9MEKTPOCBAapHHE, BMECTe CO CTaHZAPTHBIMH COENHHHTEJb-
HbIMH JleTaisIMH KpelVieHHA H apMatypoit
BOAOra3oTpOBOJHKHE BMECTE €O CTAHHZAPTHHIMH COENHHH-
TeNbHHIMM JETaNsMH, NETAJISIMH KperueHuss M apMaTypoil
GeclIOBHEIE XOJNOXHOTAHYTbIE BMecTe €O CTaHAAPTHLIMH CO-
CMHUTENILHBIME  JIETAJISIMH, JleTaliiMH KpeIVIEHHs H  ap-
Matypoit
GetmoBHLE TOpsiYeKaTaHble BMeCTeé CO CTAHAAapTHHIMH CO-
C/IMHUTENbHLIMA JNeTalfIMH KpenJeHHs H apMaTypoit
Boanyxo0TBOXYHKH:
TOpH30HTaJIbHbIE NPOTOYHHE

F09(1)
F09(2)

F09(3)

F10 (1)

F10(2)

F10(3)

F10(4)

F10 (5)

F10(6)

F10(7)
F11 (1)
Fl1(2)

F12(1)
FI12(2)
F12(3)
FI12(4)

F13(1)
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Mponomxenne Taba. 12

O6o-
8SHaueHwue O60o-
,,;::2:;_ Cnoco6 TexXRHEeCKOR peajimsauun TeXHOJMOrw4eckoft GyHKIHR sp*:z‘f:s“:_
woh
(pymuluu s
BEPTHKaMbHblE [IPOTOYHEIE F138(2)
aBTOMaTHYeCKH e F13(3)
pY4HEIE F13(4)
F14 Knanan:
npeloXpaHuTeNbHLIH F14 (1)
peNyKUHOHHBIH F14(2)
F15 IpsiseBuk:
¢ ceTKOH B Kopmyce F15 (1)
c nep(bopﬂgonauﬂoﬁ TpyOKko#t B Kopmyce F15 (2)
Fl6 ABTOMaTHYECKHH KOHIEHCAaTOOTBOXYHK F16 (1)
TuapaBanueckuii 3aTBOp F16 (2)
Jpocceababie man6u F16 (3)
OtBoa KoHMeHCaTa MO ypOBHIO B KoHIeHcaTocGopHHKe F16 (4)
F17 Penupkynsuus Harpetoro BosayXa Ha BXOA KaiopudepoB B| FI7 (1)
3aBHCHMOCTH OT TEMIepaTypw HapyXHOro BO3AyXa W TeMrle-
paTyphl TPEIOLIEr0 SHEPrOHOCHTENs Ha BHIXOAE H3 KaJopHpepoB
OrtkJaI0ueHne THAPABIHYeCKOr0 TpaKTa KajlopHoeprol ycraHoskn | F17 (2)
OT TENJIOBOH CeTH H OJIHOBpeMeHHbIli COpOC TIpelolliero sHep-
TOROCHTe/Ii B KAaHAaJHSANWIO B 3aBHCHMOCTH OT TeMnepaTyphl
Ha BHIXOA€ H3 KajopHpepos
Ipexpamienye pocTyna Hapy:xHOTO BO3Ayxa K KadopudepaM|( F17(3)
Npd OAHOBPEMEHHOH MOJaye HApYXHOIO BO3fyXa B CTBOJ.
yepe3 CMeCHTeJIbHYlI0 KaMepy B 3aBUCHMOCTH OT TeMnepaTtyphl
HApYXKHOTO BO3AYXa M TEMNepaTypbi TPEIOMIEr0 SHEPIOHOCH-
TeJis Ha BHIXOJE M3 Kajopu (epos
[Tpekpamenne [OCTyNa HapyXHOrOo BO3yxa K Kajopubepam.; FI7 (4)
OrgJaioueHHe THAPaBJIMYECKOTO TpaKTa oOT TeMJIOBOH ceTH.
OGecneyenne LUPKY/SALHH 3SHEPrOHOCHTENS NO THIPaBAKve-
CKOMy TpaKTy C IOMOILBIO CMECHTEeNBHOTO Hacoca
F18 Hsonsinus roTOBHIME TENJOM30J ALHOKHBIMH KQHCTDYKIIH MK F18 (1)
Haonsauus 06epTOIHEIME WTYIHBIMU ¥ 3AENE AMU F18(2)
H3onsauus KeCTKHMHM H3NeJH MU F18(3)
F19 | CBapHas onopHasi KOHCTpyKUHA H3 CTaAbHOTO npoduns F19(1)
JKeJsie306eTOHHast ONOpPHAasE KOHCTPYKIH F19(2)
F20 KayecTBeHHO® UEHTpaJH30BaHHOE M MECTHOe KoJiHuecTBeHHoe | F20 (1)
v3MeHeHye pacxoXa BO3ayxa uepes Kajopudeps
PeryarpoBaHne TemONpPOH3BOAHTENbHOCTH:
H3MEHEHHEeM pacxoia Tpeloulero SHeproHocuTens fpm no-| F20(2)
CTOSSHHOM pacxole BO3AyXa vepes KaJjopudepsl
O[HOBpEMEHHBIM H3MeHeHHeM pacxolla rpeiouero sseproxo- | F20 (3)
CHTeJs M BO3MYXa, NPOXOAMIEro uepes Kajopudepsbi npu
NOCTOAHHONA TeMIepaType Tpelollero SHeprOHOCHTeN st
H3MEHeHHeM TeNIOOTAaloWell MOBEPXHOCTH mnyTeM otkaio- [ F20 (4)
9eHHs KONOHH WJH NaKeTOB KaJjopupepoB H H3MeHEHHs
pacxona BosflyXa Yepes KaJopH(pephl
y3MenecHHeM NOAAYM NOJAMEWMBaeMOA BoAw npuw moctosu-| F20 (5)
HOM pacXofle BO3NyXa uepe3 KajopH(epsl
F21 Cranuonapublil  MOHOpesbC BROAb BCex NakeToB kanopudepos,| F21(1)
FaCC'{HTaHHbXﬁ HA PYuYHyIO Tajb .
lepeHocHast ONopHasn KOHCTpYKuMs Jis pyuwHoik Taaw, nocto-| F21(2)
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TMpononxenne tagn. 12

0O60-
*rexno Qs
TOrHTec- Cnoco6 TexHHweckol peasnsallif TEXHOJOTHYECKOH GYHKIHHW s::a‘:f:;:-
my:?(?mn unn
F22 IBe naparomue npoTHBOMOMXKapHbie JSAB H3 JHCTOBOW cramu,| F22(1)
CHaGXKEeHHbIe SJIEKTPONPHBOJOM ¥ DasMelleHHHe B NON3IEMHOM
KaHaJse KajaopHepHo#t ycTaHOBKH
IlBe npoTHBOMOMXaApHHE JABepu M3 JHUCTOBOH crajm, cHabmen-| F22(2)
Hble 3JIEKTPOIPHBOJIOM H pasMellleHHbie B IIOJ3EMHOM KaHaJe
KasopHbepHO# yCTaHOBKH
IlBe napaiomue NpOTHBONOXKApHBE JAAL M3 JucToBOfl cramm,| F22(3)
TNOKpHLITHE MACTHYHOH TeMJIOH30J slHeH, CHaGKeHHbE 3/eKT-
PONpUBOAOM H pasMeIleHHble B NOASEMHOM KaHaje KaJopH-
(epHOil  YCTaHOBKH
F23 AnexTpuueckuil HMCMONHHTENbHHHR MexaHH3M  onHooGopotamii | F23 (1)
To 3Ke, MHOFOOGOPOTHBIH F23(2)
TTHeBMaTHuyeCcKH MCNOJNHHTEJbHHIE MexanuaM ofnooBopotamit | F23(3)
T'napaBauueckuil HCIOJHMTEJbHHIA MeXaHWsM nocTymateasumidt | F23 (4)
INHeBMaTHYECKHA HCTOJHHTENbHEIH MexaHu3M MuorooGoporawit | F23(5)
MeMGpaHHbIH THeBMaTHUYECKHA HCHOJHHTENbHREI MeXaHH3M F23(6)
F24 UenTtpanuaoBanHoe peryJupoBaHHe TelLIONpon3BoanTenbaoctH,| F24 (1)
aBTOMAaTHUeCKas 3allHTa OT 3aMOPaXXMBAaHUS DHEPTOHOCHUTEJs
B Kajopudepax, KOHTPOIb H CHIHANH3ALHA
MecTHoe M LEHTPanH3OBAHHOE peETyJHpOBaHHE TemJonpousso-| F24(2)
IHMTEJIbHOCTH, aBTOMaTHYeCKas 3allliTa OT 3aMOpPaKHBaHHA
SHeproHOCHTeNsi B Kajopudepax, KOHTPOJIb M CHIHAJIM3ALHS
F25 Annapatypa aneKTpOCHaGXeHHSI M aBTOMATHYECKOro ynpasne-| F25 (1)
HH, pasMemeHHas B oforpeBaeMofl yacTH NOMEMIEHUS KaJo-
pucdepHOil yCTaHOBKH
AnnmapaTtypa 3neKTpocHa0XKeHHST W aBTOMaTHdYecKoro ynpasje-| F25(2)
HHS, pasMelleHHas B M30JHPOBAHHOM IIOMEIUEHMH 3[aHHH
KasopudepHOR yCTaHOBKH
F26 Hacoc noaMewnnBanu si:
HeHTpoGeKHBI/ F26 (1)
BOZOCT Py HbIA F26(2)
F27 Knanan:
peryaupytomusi 30JOTHHKOBHA C UHJHHAPHYECKHM 30-| F27 (1)
JIOTHHKOM
NOJ'be MHEBLI F27 (2)
NIOBOPOTHBIR F27(3)
peryaupyoomufl Tapeabyateii ¢ NjockoR onopHo# nosepx-| F27 (4)
HOCTBIO
perynupytomufi TapesbuaTthii ¢ KOHHYeCKoH omnopHo# no-| F27(5)
BEPXHOCTBIO
cMecHTesbHBIA TpexxonoBoH F27 (6)

C nomoumbio TeNJIOBHX, THAPABJHYECKHX U a3POJHHAMHYECKHX pac-
YeTOB BO3AYLIHOTO H THADABJIHYECKOrO TPAKTOB ONpPeAeJisIlOT THIO-
pasMepHl TexHoJoruueckoro obopyAoBaHdsi, ofecleunBawIllie 3aJaH-
Hble 3HauyeHHS IOKasaTeJell KayecTBa TEXHOJOTHUECKOR CXeMEl,

5.2. ONTUMH3ALHA KOMNIOHOBKH KAJIOPUSPEPOB

Kak nokasan ONBIT TeXHHYECKOro oOCIyXKHBaHHA KaJopHdepHHIX
ycraHoBok B KaparauguHckoMm yroibHom OaccefiHe, pacyeT KOMIIOHO-
BOK KaJjopudepoB sBiasieTcs Haubosee TPYAOEMKOH H 4acTO BLINOJ-

5 .
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Ta6auua 13
Tabanila BAPHAHTOB TEXHONOTHYECKHX CXeM KaJjopudepHbX YCTaHOBOK

SETE
oHSx
282z 1 2 3 4 5 6 7 s 9 10
mepd
| Fol(l1) | FoI1(2)| Foi(3)
o | Fo2(t)| Fo2 (2)| Fo23)| Fo2 (#)| Fo2 (5)
3 | Fo3(1)| Fo3(2)| Fo3(3)| Fo3 (4)
4 |Fo4(1)| Fo4 (2)] Fo4 (3)
5 |Fo5(1)| Fo5 (2)| Fos5 (3)| Fo5 (4)| Fo5 (5)| Fo5 (6)
6 |Fo6(1)| Fo6 (2
7 |Fo7(1y| Fo7 (2)| For (3)| Foz 9y | Fo7 (5)
8 | Fos()| Fos (2)| Fos (3)| Fo8 (4)| F08 (5)| Fos (6)
9 | Fo9(1)| F09(2)| F09(3)

10 | F1o(l)| F10(2)| F10(3)| F10(4)| F10 (5)| F10(6) |F10(7)
11 |FlL)| F11(2)

12 |Fie()| F12(2)| F12(3)| F12 (4)
13 | F13(1)| F13(2)| F13 (3){ F13 (4)
14 |F14(1)| F14(2)
15 (FI5()| F15(2)
16 |F16(1)| F16 (2)| F16 (3)| F16 (4)
17 | FI17()| F17 ()| F17 (3)| F17 ()
18 |F18(1)| F18(2)| F18 (3)
19 | F19(1)| F19(2)
20 |F20(1)| F20(2)| F20(3)| F20(4)| F20 (5)
21 | F2i(1)| F21 (2)
22 | F22(1)| F22(2)| F22 (3)
23 | F23(1)| F23(2)| F23 (3)| F23 (4)| F23 (5)| F23 (6)
24 | F24(1)| F24 (2)
95 | F25(1)| F25 (2)
26 | F26(1)| F26 (2)
7 |Fr()\ F27 (2)| F271 3)| F27 (4)| F27 (5)| F27 (6)

aseMoil pa6oOTOf NpH Ha/jaixe H PEKOHCTPYKLHH, a mpuMeHeHHe DBM
At OITHMH3AIIHH KOMIOHOBOK KaJopH(depoB JaeT 3HAYHTENbHLIH TeX-
HHYEeCKHH H 3KOHOMHUecKHH 3¢ dekt. Ha MHOoXecTBe cepHHHBIX MoOe-
Jefi ¥ HOMEpPOB KaJopH(depoB, a TaKxke CNoco60OB HX COeJHHEHHS
MeXay co6oif BO3MOXKHO cYeTHOe MHOXECTBO BapHaHTOB KOMIIOHOBOK,
pa3nHyaloUIUXca MeXay co0od MokasaTelsiMH KauyecTBa, KOTOpbIe
0TO6PaXKalT YCHEUHOCTb BBIIOJHEHHS] TEXHOJOTHYECKOH IeJH KOM-
[OHOBKH.

KauecTBo Ji1060ro BapHaHTa KOMIIOHOBKH KaJsiopudepoB pocTaToy-
HO NOJHO OLEHHBAETCS CJEAYIOIeH COBOKYNHOCTBIO CBOHCTB:

TeMmepaTypa BOAH Ha BbIXOAe U3 KaJOpH(pepPOB B pacyeTHOM pe-
JKHMe; TeMIlepaTypa BO3AyXxa B CTBOJIE€ B PacyeTHOM peXHMe; TEILIO-
Basg MOIIHOCTb B DacyeTHOM peXKHMe; CKOPOCTb BOJABl B TPyOKax Ka-
JopudepoB; rabapHTHbHIE pa3Mephl NOMeEINEHHS AJs pa3sMelleHHS Ka-
JiopudepoB; THI MOJEJH H HOMep KajopH(epoB B KOMIIOHOBKE; NpHBe-
AEeHHble 3aTPAaThl Ha MOHTa)X H 3KCIJyaTauHI0 KOMIOHOBKH; K03(pdH-
LHEeHT TOTOBHOCTH KOMIIOHOBKH, ONpeAe]siOIHA ee HafeXKHOCTb.

Jast Toro 4To6bl H3 MHOXECTBa BO3MOXHBIX BADHAHTOB KOMIIOHO<
BOK BbIOpaTh OJHH C Jy4lUYM KayeCTBOM, HeOOXOAHMO HMeTb KOJHYe-
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CTBEHHBII KDATEPHH NPEAIOYTEHHS, N0 IKCTPeMaJbHOMY 3HaUeHHIO KO-
TOPOr0 MOKHO BHIOpATh Jyullyl0 KOMIOHOBKY.

Kpureprem npeanoureHHs uesecoo6pa3Ho Ha3HAYHTH NPHBEAEHHHE
3aTpaTel, OnpefeisionlHe 3KOHOMHUECKHe CBOHCTBAa KOMIIOHOBKH Ka-
JopHoepoB. I3 MHOXecTBa BO3MOXHBIX BapHaHTOB KOMIIOHOBOK BbI-
JeJuM AONyCTHMOe NMOAMHOXKECTBO, B KOTOPOM KaxJas KOMMOHOBKAa
ONHOBpPeMeHHO obecrneuyHBaer 3aJaHHble 3HAYEHHS TaKHMX CBOHCTB, KaK
TpebyeMasi BbICOTA U NepPHMeTp NOMeEIIEHHsi, CKOPOCTb BOALl B ‘TPyO-
Kax, TemmepaTtypa BO3AyXa B CTBOJe, TeMIllepaTypa BOAb Ha BeIXOAe
H3 KaJaopHpepoB, Ko3(pHIHEHT TOTOBHOCTH. Toraa 3ajpaua Bmbopa
HaHJAyylled KOMIOHOBKH H3 MHOXeCTBA BO3MOXHBIX BapHaHTOB 3a-
KJI0YaeTCsd B TOM, YTOOLl BBHIAEJHTH AOMYCTHMOE MOAMHOXKECTBO KOM-
NIOHOBOK H K3 3TOTO MOJAMHOXECTBa BbHIOpaTh KOMIIOHOBKY, COOTBET-
CTBYIOULYI0 MHMHHMAJ/IbHOMY 3HaYeHHIO NpHBefleHHbIX 3aTpar. Kowmmo-
HOBKY, Omnpeje/eHHYyl0 TakiM o6pa3om, 6GyaeM Ha3blBaTb ONTHMaJb-
HOlt B CMbiCJIe MHHHMYMa IpHBEJEeHHBIX 3aTpPar.

ConepxaTtesbHO CHOPMYJHPOBaHHAs 3ajaya OTHOCHTCS K KJaccy
ONHOKPHTEpHAJIbHBIX 3aJad MAaTeMaTHYecKoro MNpOorpaMMHpPOBAHHA H
SABJsleTCA OAHOH H3 YacTHHIX 3aj1ay 6oJsee o6lleldl 3afauu ONTUMH3AUHH
TEXHOJIOTHYECKOH CXeMbl, NocTaBjeHHoi B paGore [26]. Has ¢op-
MaJIbHOH NOCTAHOBKH 3ajayH ONpelfeJHM KPUTEPHH ONTHMAaJbHOCTH H
OrpaHHYeHHs Kak ‘(PYHKIHH KOMIOHOBOYHLIX NepeMEeHHHIX: YHCJIO Ka-
JOPH(pEPOB B KOJOHHE, YHCJO KOJIOHH B 6Jioke, uucjo O6J0KOB B fApyce
H 4HCJIO AAPYCOB B PAAY.

5.2.1. YOPMAJIbHAS NOCTAHOBKA 3AJJAYH ONTUMU3ALUNH
KOMIIOHOBKH

‘CoopykeHHe H OCBOEHHE TENJIONPOH3BOAUTENbHOCTH KasopHdepHOis
YCTaHOBKH OCYLUECTBJISIETCS B T€UeHHe OJHOrO roja Npu HeH3MeHHHIX BO
BPEMEHH TOAOBHIX 3KCIJyaTalMOHHBIX 3aTPaTax, 103TOMY rOAOBHE NPH-
BeJleHHble 3aTPAThl HA MOHTAaX H NoAAeDPKaHHEe PYHKUHOHHPOBAHHUS KOM-
MOHOBKH KaJIOPH(EPOB MOXHO BHIPAa3HTb C TOMOILBIO COOTHOIIEHHS

Z—C+EK, (128)

rae Z — rofoBbie NpHBeAeHHEIE 3aTpaThl, py6; C — rojoBHe 3KCIIya-
TallHOHHble pacxofbl, py6; E — HopmaTuBHbil Ko3ddHuuueHr 3dpdek-
THBHOCTH KaNHTAaJOBJOXKEHHI, NPHHHMAaeMblll AJs1 YrOJbHOH MPOMBILLI-
JeHHOCTH paBHEIM 0,12; K — equHOBpeMeHHble KalHTaJbHblE 3aTPATH,
py6.

Bripa3uM KanurtaJjibHble H 3KCNJyaTalHOHHBIE PACXOAbl yepe3 KOM-
NOHOBOYHEIE NepPeMeHHble AJs CJaydas OAHOPAAHOH KOMIIOHOBKH, TaK
KaK HMeHHO oHa obecneuyHBaer Gojee 3¢d(EKTHBHOE HCHOJIb30BaHHE
TenJOoOOMEHHbIX annaparoB B 6e3BEeHTHASSTODHOH TeXHOJIOTHH HarpeBa
Bo3ayxa. CymecTBeHHBIMH KamHTaJbHLIMH 3aTpaTamMu (py6) Ha coopy-
KeHHe (PHKCHPOBAHHOIO BapHAaHTa KOMIIOHOBKH KaJIOpH(eDOB sBJISi-
I0TCS1 3aTPaThl Ha npHobpeTeHHe KaJopH(DepOB H HX MOHTaXK:

K= (Uy;+ Lg) Ny My Ly Ly, (129)
rae Ly, u L2 — COOTBETCTBEHHO L€HAa OXHOTO KasopHQepa i-ro THIO-
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pasMepa M CTOHMOCTb €ro MoHTaxa, py6; Ngi, Myi, Lxi, Lai— KoM-
NOHOBOYHBIE MepeMeHHble B KOMIIOHOBKE K3 KaJopH(pepoB i-ro THMO-
pasmepa.

3HauuTeNbHBIME SKCIJIyaTaUMOHHBIMH 3atpataMu (py6) B npottecce
GYHKUHOHHPOBAHUS KOMIIOHOBKH KaslopudepoB sBJSIOTCS TONOBbE 3a-
TpaThl Ha 3JIEKTPOISHEPrHI0, PAaCXOAyeMyio Ha NepeMellleHHe BOIBI H BO3-
ZyXa yepe3 Kajaopudephl, ¥ aMOPTH3AIIHOHHBIE OTYHC/IEHHS:

C= {(DB.KAPB.K)/'% + (Do.KAPo.K)/"IO} N ML L 024N I, + NKMxLxLz a4y +
+ 1) 4, (130

THAe 7%s, 70— COOTBETCTBEHHO, K. II. A. BEHTHJSTOPA TIJIaBHOrO NpOBET-
PHBaHHSI U CeTeBOH HACOCHOM CTaHUMH; N, — AJIHTENbHOCTb OTONMHTENb-
HOrO Mnepuoja, CYTKH; L, — CTOHMOCTb 3/IeKTPO3HEpPrHH [0 OJIHOCTa-
BouHoMy Tapudy, py6/KBr-u; A« — HOPMaTUBHBIA KO3(DOHIHEHT aMOpTH-
3alHOHHBIX OTYHCJIEHHA Ha BOCCTAHOBJIEHHE KalMTaJbHBIX BJIOXKEHHH
B KaJOpHdephl.
O6GbeMHBIH pacxoa Bo3fyXa (M3/cC) yepe3 BO3AYLIHBIA TPAKT OLHOrO
KanopHpepa KOMIOHOBKH
Dy =Dy y/N ML, L (131

K™y

rae Dgy— oObeMHBII pacXoX BO3AyXa uepe3 KaJOpH(pepHYIO yCTa-
HOBKY, M3/C.

OGbeMHblil pacxos BoAnl (M3/c) yepes ruAPaBJHYECKHi TPAKT OAHOrO
KaJiopHdepa KOMIOHOBKH

D,y = Do.p/Lme (132

rae Do p—— 06beMHBIA PacXof BOABI Yepe3 KaNOPHDEPHYIO YCTAHOBKY
B pacueTHOM pexuMme, M%/c.
[Moreps naBnenus (ITa) Ha BO3AyLIHOM TpaKTe ORXHOro KajopHdepa
KOMIIOHOBKH
AP, =B;(D

B/NKMKLKLHSB l)Aiy (133)

rae Ai, Bi;— svnupuueckHe KOHCTAHTHl A/t {-rO THIOpPa3Mepa KaJlopH-
¢epa; ps — NJOTHOCTb BO3AyXa NPH PacyeTHOH TeMnepaType H HOpMalb-
HoM aTMocdepHOM NaBieHuH, Kr/M3% Sg;— XKuBoe ceueHHe KadopHpepa
i-ro THIopasMepa MO TPAaKTy IBHXKeHHS Bo3lyxa, M2,

[Morepst naBnenus (Ila) Ha rHApaB/MYeCKOM TpaKTe OJHOrO KaJjo-
pudepa KOMIOHOBKH

s.yP

AP, =937,563%%:8D!- 85/ a4, (134)

rae k;— YHC/IO «XONOB» B Kanopudepe i-ro tumopasmepa; d,— AuaMeTp
BXOAHBIX NaTpyOKoB Kasopuepa [-ro TumopasMepa, M.

Beenennsle coorHowenus (131)—(134) cnpasenusbl AJs clydas
paBHOMEpHOH HarpysKH KaJOpH(pepOB KOMNOHOBKH BOJOH M BO3LYXOM,
YTO ABJSETCS HeOOXOAHMBIM TPeGOBaHHEM NPH KOHCTPYHPOBAHHH KOM-
noHosxu. [loacrasasis Beipaxenns (129)—(134) B (128), momyuum
OKOHYaTeJIbHOE BhipaXxkeHHe AJs KPHTepHS ONTHMAJbHOCTH KaK JeTep-
MHUHHPOBAHHOH (YHKUUH KOMIIOHOBOYHLIX NEpeMeHHBIX NMPH (GHKCHPO-
BAHHOM [-OM TUNOPasMepe KajopH(}epoB B KOMIOHOBKE:
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2= {Da‘yBiDs.ypa (NKMKLKLﬂSB )4 Y1y +
+ Doy M, N, (937,563k 02D 1,3/ df) [} 0,024N oL, +
+ (E + AK) (ul + Hg) NKMKLKLﬁ- (135)

CkopocTb BoAbl B TPyGKax KaJjopu(pepOB ompelesseT He TOJbKO
HHTEHCUBHOCTb TEIJIONepPefayd, HO H BO3MOXKHOCTb 3aMep3aHHs BOJbI
B Kajopudepax B aBapuiinbix cutyauuax. C yueroM TpeGOBaHHH MH-
TeHCH(HKaLHH TemnJonepeaayn M obecrneyeHHss TpeGyeMod HanexHo-
CTH KOMIIOHOBKH JIOMyCTHMasi CKOPOCTb BOJABI B TPYOKax Ka/opHdepos
DNOJIKHA HaxoAuTbecs B nuanasoHe 0,3<w<0,8 m/c. Ilpu pasHOMep-
HOM TNIOTOKOpaclpeeJieHHH BOAbl MeXAy OJIOKaMH KajopH(pepoB CKo-
pocTb Boabl {M/C) B TPy6Kax MOKeT OBbITb BbIpaxeHa Yepe3 KOMIO-
HOBOYHble NepeMeHHbIe CJelYIOMHM 06pasoM:

W = Gop/SOiPOLKLg, (136)

rae So;— XHBOe ceueHHe Kasopudepa i-ro THmoOpasmepa MO THAPABJIH-
YeCKOMY TpPakKTy, M?;, pp— MJIOTHOCTb BOJbl B »KMBOM CEYEHHH KaJslOpH-
¢depa, Kr/m3.

Corsacuo Tpe6oBanusm [IpaBus 6e30NaCHOCTH B YrOJIbHBIX H ClIaH-
nesbix maxrtax (§ 150) temnepatypa BO3AyXa B CTBOJIe B 3HMHee
BpeMsl HoJikHa ObiTh He MeHee +2°C. OaHako AJIs IIAXT, PacmoJso-
JKEeHHBIX B 30HAX MHOrOJIeTHeil Mep3JIOThl, NOMyCTHMas TeMmIeparypa
BO3yXa MOXeT ObLITb NpHHATA HuxKe HyJss. OAHAKO, yyHTHIBass Kpat-
KOBpPeMeHHOCTh NpeOBIBaHHSI FOPHOPAa6OYHX B CTBOJIE H OKOJIOCTBOJb-
HBIX BHIPAa6GOTKAaX H HCXOASl H3 3KOHOMHYECKHX COOOpaKeHHH, BepXHHH
Apenes TeMnepaTyps Liejecoo6pa3Ho uMeTb Ha ypoBHe +5°C, a HUX-
HHl — Ha ypoBHe TpeboBaHHii [IpaBus 6e30MacHOCTH.

Ins maxt, pa3MelleHHbX B 30Hax MHOTOJIeTHeH Mep3JOoTH, MOxo-
rpeB BO3AyXa A0 NOJOXKHTEJNbHbIX TEMIEPATyp MOXeT CHH3HTb YCTO#H-
YHBOCTb FOPHBIX MOPOJ H SIBHTbCH NPHYHHOH yXYALIEHHS yCJIOBHH MHOX-
nepxanus BoipaboTok. [Toatomy pomycTHMasi Temmepatypa Bo3ayxa
B CTBOJe JOJKHa OBITh B 06JIaCTH OTPHUATeNbHbIX TeMHepaTyp:
—7°Ctg—4C.

Honyctumblii [HanasoH TeMmnepatyp BOAbI Ha BbIXOAE H3 KalopHude-
POB B pacueTHOM peXHMe MJsi KaJopHdepHbIX YCTAHOBOK ILIAXT MPH
HAT 4+ 65°C < tox < + 70°C.

Temnepatypy Bo3fyxa B CTBOJIe H BOIbl Ha BBHIXOZE H3 Kalopuge-
POB NpH pacyeTHOH TeMnepaType arMocepHOro BO3AyXa (B COOTBETCT-
BHH C HODMAMH TEeXHOJOTHYECKOrO [POEKTHPOBAHHSI YrONbHBIX IIAXT
pacueTHOH TEeMMepaTypoll CYMTAlOT aGCOJIOTHO MHHHMAJIBHYIO TeMmIepa-
Typy armochepHoro Bo3nyxa, omnpefensiemyio no CHull II1-A-6—73)
MOXXHO BHIPa3HTb YePe3 KOMIOHOBOYHBHIE IepeMeHHbe C MOMOLIbIO ypaB-
HEHHH 3HepTrHH W Temjonepejauyd AJs CTAlMOHADHOrO pexKHuMa:

QO = GOCO (tO.H - to.K);

QB = GB,YCB (ts.x - ts.H);

Q =K, «Blep nor.gci

G, Cy (fcr) ter = GonCy (fo.0)fent Ga.yc (ts.x)ts.k

(137
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rae Qo, Qs — TeNJIOBHIE NOTOKH COOTBETCTBEHHO IDEIOIlero H Harpesae-
moro sHeproHocurenei, Br; Go, Ga.y, Ggan, Gs.c— MaccoBbie pacXogpl
COOTBETCTBEHHO BOZbI Hepe3 KaJsOpH(ephl, BO3ZyXa dYepe3 KajopHpephl
BCeHl YCTaHOBKH, BO3JlyXa yepe3 HeIJIOTHOCTH BO3AYILUHOIO TPakTa, BO3-
JyXa yepe3a CTBOJ, Kr/C; Co, Cs— CPEIHHE TENJOEMKOCTH BOAbl M BO3-
Ayxa JAJs  TeMnepaTypHbiXx nepenafoB (fon—Iox) H (fpx— ls.n)y
JUx/(kr-°C); Cp(fer)y Co(fsx)s Cs(fs.n) — MCTHHHAS TENJIOEMKOCTH COOT-
BEeTCTBEHHO BO3jyXa B CTBoJe, Nocie KanopHdpepoB H aTmochepHOro
po3nyxa, Hx/(kr°C); ter, touy foxs foms Box— TEMIIEPATYpPA COOTBETCT-
BEHHO BO3jyXa B CTBOJe, aTMOc(epHOro BO3yXa H Ha BHIXOAE M3 KaJso-
pu(pepos, TeMiiepaTypa BOAH Ha BXOJe H Ha BbIXOJe U3 KajopHdepos,
°C; Fty — TemyooTaaomasi NOBEPXHOCTb KOMIIOHOBKH, M2,

Has cayyas nepekpecTHOrO TOKa SHEProHOCHTeNeH, HMeoLero
MecTo B KaJjopudepax, cpeiHesorapudmMHuecKHii TeMnepaTypHHHA Ha-
[Op OnpejesisieTcsl H3 BHIPaXKEHHS

At _ (to.n - tB.K) - (to X tn.n)
h fo.s — sk : (138)

cp.Jjor
In —t 7

Kosppuunesr ¢. Ang cayyas CMelIaHHOTO H II€PEKPECTHOrO TOKa
BCerja MeHblle eAUHHOBI M sABJAseTcs (QYHKUHEH TeMmeparyp 3Hepro-
HOCHTeNlell Ha BXOZe M BhIXOAe M3 KaJjopudepoB. M3 oneita npoekrtu-
pOBaHHSI KOMIOHOBOK OllpejelieHo, 4TO B pAacyeTHOM pexume ¢~ 0,95
JJIST  BCEro psja TelJIONPOH3BOAHTE/bHOCTEHl YCTAHOBOK C PacXofoM
Bo3pyxa 100—400 kr/c.

Pemns cucremy (137) OTHOCHTENBHO fpx, fox H lep C MCIOJB30BA-
HueM ¢opmy.ier (138), moayyuM COOTHOUIEHHS JUIS pacuera TeMIepaTyp
BOJBl H BO3JyXa Ha BBIXOZe H3 KanopudepHOH YCTaHOBKH B CTalHOHAp-
HOM PaCYeTHOM pEexXHMe.

Kospduuuenr rennoneperaun onpeneasiercsi cootHomeHuem (113),
TeMNepaTypel fpx M lox— (115), a TemmepaTypa BoO3zyXa B CTBOJE

Gs.nca (ts.n) + GB.KCB (tn.x) Zo.x

to= G. < o8 . (139)
Tennootnawomas MOBEPXHOCTh KOMIIOHOBKH
Fro=FyMN LLy, (140)

rae Fy — NMOBEPXHOCTb TEIIOOTAAYH Kasiopudepa i-ro Tumopasmepa, M2,

l'eoMeTpuueckne pasMephl KOMNOHOBKH KaJIODH(epoB MO BHICOTE
JOMKHB OBITH OrpaHHUeHbl COOGpaxceHHAMH YA06CTBA MOHTaXa H
9KCIUTyaTall¥H, YTO BHIPAXKAETCS COOTHOILEHHSIMH

(R)l'_ 1'5’43,1( i) /Axi > NKLﬂ (141)

(Rn_ 1'2B2l)/52i > NLg, (142)

rae Ry— nomycTHMBI pasmep noMelleHHs] KaJopu(epHOil yCTaHOBKH
no Bbicote, M; Aa i Boi— BBICOTA OLHOXOAOBOIO H MHOTOXOAOBOTO
Kasopu(epoB i-ro THIOpasMepa.
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~ Coornomenne (141) cnpaBenauBo 471 OZHOXOLOBHIX KaJopHpepos,
(142) — paA MHOTrOXOJOBHIX.

Ko3¢p¢uiuesT rotoBHOCTH KOMIOHOBKH Koy SIBJISIETCH CJIOXKHOM
¢yHKIHEHA KOMIOHOBOYHHIX NepeMEHHBIX M J0JKeH HaXOAHTbCA, KaK
MOKa3bIBA€T ONBIT IKCIVIyaTalHH KaJopH(pepHBIX YCTaHOBOK, B JHama-
soHe 0,85—0,95.

OnpenenHB KpHUTEpHI ONTHMAJBHOCTH H BCe (PYHKIHOHAJbHBEIE Or-
paHHyeHHss MO oOeCrneYyeHHIO BbIAENEHHS OONYCTHMHX KOMIIOHOBOK,
CKOHCTPYHPOBaHHEIX H3 KaJOPH(pePOB OXHOrO THIOPasMepa, 3amUIleM
3ajauy BHGOpa HaumJyullei KOMIOHOBKH KaK 3ajauy HeJHHEHHOror
nporpaMMHpPOBaHHUA:

IPGul1 Ny, My CKiLfiEEi_ {PoyB: [Dayps (N s X

X My Ly Ly 1Sy )™ |/ny + DopMN, (937,56349-°D,5/d?) [ 1y | 0,024N 15+

+ (E + AK) (ul + H?,) NK iMx iLK iLﬁ i
Ei= {MK Fil N -L -L i/0,3 < Wo (LK F LSI, i) < 0'8;

Ki"Ki™na
(Rg— 1545, ) Az i > Ny Ly V (Ry— 1253)/Bg; > Ny Ly
F2Kt(Nep Mep Ly L) < 45 (143)
—7< tc'r(Nx ] Mxi' Lx [ Lai) <—4
+65 < toK (Nx i MK 3] Lx i le i) < +70;
0,85 < kpy (N o M Ly iLyy )< 0,95.

B o6osnauenusx sajgaun (143) E:— monycTHMOE MHOXECTBO 3Ha-
4eHHH KOMIIOHOBOYHHIX NEepPeMeHHBIX JJIsl KOMIIOHOBKH H3 KaJopH(epoB
i-ro Tumopa3mepa, I — 4ncfio THIOpa3MepoR KaJOPH(epOB, CPeiH KO-
TOPHIX OTHICKHBAeTCs ONTHMAaJbHAasf KOMNOHOBKA. PelienueM 3ajauu
(143) pomxHbl OBHITH TaKHe LeJOYHCJTEHHble 3HaUueHHA KOMIIOHOBOYHBIX
nepeMeHHbIX, KOTOphle ofecneuyuBal0OT MHHHMYM NPHBeJEeHHBIX 3aTparT
Ha JONYCTHMOM MHOXecTBe 3HawyeHHH E;. Tak Kax aHaJHTHYeCKOE pe-
weHde chopMyanpoBaHHOH 3agauu (143) HEeBO3MOXKHO HM3-3a CyIllecT-
BEHHOH HEeJNHHEHHOCTH KPUTEPHSI ONTHMAJbHOCTH H OrpaHHYeHHH, TO
BOCMOJb3yeMCA YUCJEHHBIMH MeTOJaMH. YUHUTHBAS YCJIOXHEHHOCTb
KOMMIOHOBOYHbBIX NlepeMeHHBIX, OrPAHHYeHHOCTb MHOXKeCTBa THIOpa3Me-
poB Ka/JopH(depoB H AONYCTHMOIO MHOXECTBa, Ha KOTOPOM OIpenele-
HEl KOMIIOHOBOUHHIE TepEeMEHHEE, BOCIOJB3YEMCH METOAOM IOJHOro
nepe6opa — HanGojiee OOILHM METOJAOM pelIeHHS KOMOHHATODHBIX
3aa4 MaTeMaTHYeCKOro NPOrpaMMHPOBaHUS, KOTODHI ofecneudBaeT
noJydenne ri00ajgbHOrO 3KCTPpeMyMa KPHTePHS ONTHMaJbHOCTH.

5.2.2. AJITOPUTM ONTHMAJIbHOH KOMIIOHOBKH

3anava onNTHMU3aiHH KOMIIOHOBKH MOXeT OBITh pelleHa MOCJe Bbi-
NIOJIHEHHS CJAERYIOUINX apHpMeTHUECKHX H JIOTHUECKHX AelCTBHM.
1. BrluncAHTb MacCOBHI pacxoJ Bo3Ayxa (Kr/c) uepes BO3AYXO-
nojaomui CTBOI:
Gyc =Dy by (tB.n)r
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rae Dg . — o6beMHBIH pacxoll BO3lyXa uepe3 BO3AyXONOZaroWMUi CTBO,
m%/c, ompegensiemblii JH60 IO pe3y/bTaTaM pacyeTa BEHTHJSUHUM LIAXTHI
(AN MpPOEKTHPYEMBbIX YCTAHOBOK), JIHGO MO pe3yJ/bTaTaM JeNpecCHOHHBIX
CbeMOK (NpM Hajajgke H pPeKOHCTPyKuuu). IlnoTHOCTH Bo3gyXa NpH
HODMaJIbHOM JaBJIeHHH p, (Kr/M®) BbIYMCJISIeTCST AJIS PacyeTHOH TeMmme-
patypel fau 10 Qopmyie

py = 1,20365 — 0,0048¢ -+ 0,000017¢2, (1449)

2. BBIYMCIHTL MaccoBble pacxoibl BO3AyXa Yepe3 HeNJOTHOCTH BO3-
JAYIUHOTO TPaKTa M 4epe3 KaJsopugepbl Bcelf YCTaAHOBKH:

Gow=PGy 3 (145)
Ga,y =Gy — Gy, (146)

rie P — oTHocuTeJbHBI!l pacxol BO3AyXa uepe3 HENVIOTHOCTH BO3AYIM-
HOrO TpaKTa, NMpUHHMaeMblll paBHBEIM 0,2 1Sl IPOEKTHPYEMBIX YCTaHO-
BOK U paBHBIM (PAaKTHUECKOMY 3HAYeHHIO, YAOBJIETBOPSIOLIEMY HOpMa-
THBHbIM TpeGOBaHHSM H ONpenesisieMOMy B Ipollecce TEXHHUYECKOH auar-
HOCTHKH KaJiopu(depHOH YCTAaHOBKH (IpH Hajajke M DEKOHCTPYKLHH).

3. BbluncauTth TpefGyemylo TemmepaTypy BO3AyXa Ha BbIXOIe H3
KanopudepoB B pacyeTHOM pexume A oOecneyeHUss MHHUMAJBLHO JO-
f1yCTAMOH TeMrepaTyphl Bo3flyXa B CTBOJE:

: _ Gy e (fer.n) bern— Go.u6n ('s.0) lo.n
Bkl ™ Ga.ycs (tB.Kl) !

(147)

rhe fcr.n — MUHHMAJBHO JONYCTHMAsl TeMmepaTypa BO3AyXa B CTBOJe,
npuHuMaemas paBHoil -+ 2 °C uimun — 7 °C (A1s paHOHOB C MHOTOJIETHEH
Mep3JI0TOH).

WN3o06apHasi HCTHHHas TemJoeMKocTb Bosayxa Jlx/(xr'°C) mnpu
COOTBETCTBYIOUIHX TeMIepaTypax H HODMaJbHOM AaBJEHHH BBIYHCJIS-
10Tcs no opmyae [16]

¢, = 1006,05 — 0,0855¢ + 0,00163¢2, (148)

Pacuer ¢ 1 BBIMOJNHSIETCS MO NPOCTOH HTePaUHOHHOH cxeMe:
3.1. HasHauaetcst HavyaJibHasl TeMrepartypa, Hanpumep, tx1 = + 30 °C.
3.2. Bhiuncisiercs: TeNMIOEMKOCTb BO3AyXa MPH TeMNEpaTypaX Ip.g 1ms
Zery lan MO opmyase (148).
PaccunuTeiBaeTcsi yTOUHEHHOe 3Ha4eHHe TemmepaTypel no ¢op-
myae (147).
3.4. PaccyuTbiBaeTCsl OTHOCHTEJNbHAs! OLIHGKa
|t t

B.Kly ™ ‘s lH |

lts.xlyl

3.5. Ecmu £<0,01, T0o pacuer /s, BBIIONHEH C TpeGyeMOd TOU-
HOCTBIO, T. €. lax1 =ltoxkly.

B mpoTHBHOM ciyyae HayaJbHOMY 3HAYEHHIO [g« 14 IPHCBAHBAETCA
3HaYeHHe Isly, T.€ Iloxisn =Iskly H DPACYETHl BO30GHOBJAITCA C
nyHkra 3.2.
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4. Bpmuucaute TpeGyeMylo TeMmmepaTypy BO3AyXa Ha BHIXOZe M3
KanopHdepoB B pacyeTHOM pexHMe A/ o6GeclieyeHHs] MaKCHMAaJbHO IO-
MyCTHMO} TeMmmepaTypel BO3ZyXa B CTBOJE:

_ Gy, % (ter.n) ter.n — Gp.nCs (Y1) to.n
B.K2 T Gs.yg (tn.x2) !

rae fcr.s— MAaKCHMaJbHO JONYyCTHMAas TeMIepaTypa Bo3JyXa B CTBOJe,
npuHuMaeMasi paBHoH -+5 °C, ym6o —4 °C.

Pacuer 5« 2 BHIIOJNHSAETCS aHAJOTHYHO fp k1.

5. BBUHCIHTD TpeGyeMylo TemJIOByl0 MoLIHOCTH (BT) KasopudepHoit
YCTAHOBKH AJ1s1 ofecrneyeHHss MHHHMAJbHO JONYCTHMOH TeMIepaTyphl
BO3/lyXa B CTBOJE fcr.u:

Ql = Gn.yca (tB.Kl’ tB.H) (IB.KI'— ts.n)’ (150)

rie Cp(fext, ls.n) — CPELHsIS TEIJIOBMKOCTb BO3JyXa B HHTepBajle TeM-
nepatyp (fs.x1, {s.x) IPH HOPMAJIBLHOM aT™MOChEpPHOM AaBJeHnH, JLx/(kr - °C).
CpenHsisi TEMJIOEMKOCTb BO3AyXa A/ HHTepBaja TeMneparyp (fp.«i,
{s.u) BBIUHC/SETCS 4Yepe3 MCTHHHYIO TeIJIOEMKOCTb 10 ¢opmyJe (104).
6. Briuncauth TpeGyemylo TenJoBylo MoiHocTh (BT) xanopudepHoi
YCTaHOBKH AJs1 ofecmeyeHHs MaKCHMaJbHO JONYCTHMOH TeMmeparypbl
BO3/lyXa B CTBOJIE fcr g

Q= Gn.yca (‘B.Hy ta.x2) (tn,l(2 - tB.H)r (151

rjie CPEeRHSAS TENIOeMKOCTb Cg (fp.u, s.x2) BBIUHCASETCA no dopmyJe (104).
7. BbluncauTh pacyeTHbI MacCOBHIH pacxof BoAul (Kr/c) uepes Kano-

putepHyl0 YCTaHOBKY:
Go.p =Q/c, (fo.w to.x) (fo.n — tox)s (152)

rie Co (fo.ns fo.x) — CPEIHSST TEMJIOEMKOCTb BOJABI Ha MHTepBaje TeMIle-
paTyp BOIB (fo.u, lfox), BHUHCAsieMass mo dopmytie (85); fowm, fow—
TemrepaTtypa BOIbl Ha BXOJAe M BbIXOAE M3 KaJopH(epoB B pacyeTHOM
pexuMe, onpeiensieMast 1O JeHCTByIOLIeMY B CHCTEME TelJIOCHaGXeHHs
TEMIEpPaTypHoMy rpadHKy.

8. BHuHCAHTL cpefHeJorapH@MHYeCKHH TeMIepaTypHbH Hamop B
pacueTHOM peXHMe AJIs MAaKCHMaJbHO H MHHHMAJIbHO JOMyCTHMOH
TeMIlepaTyphl BO3JyXa B CTBOJE:

(to.H - tB.Kl) — (to.x - tB.H)

(149)

t

At ) (153)

cp.orl = to o — ta.Kl
In —=
tO.K — o
(tO-H_t K2) T t . "tn.n)
8ty nore = th ) —(to . ) (154)
O.H B.K2

L a—

0.K B.H

rie tom M fo.x ONPENENSAIOTCA MO NPHHATOMY B CHCTEME TeMIlepaTypHOMY

rpaduky AN pacyeTHOH TemmepaTypbl aTMocepHOro Bospyxa, °C.
9. M3 HCXOMHOrO MHOXeECTBA THIOB H MOZAEJEH KaJopH(pepoB BbI-
6paTh ouepeaHOH THN M MOAesb. IIpH MPOEKTHPOBAHHH KaJOpH(EPHO#
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YCTAHOBKH HCXOLHOE MHOXKECTBO THIOPAa3MepoB KaJlopu(pepos HOMXK-
HO BKJIIOYATb Bce BHITYCKaeMble KaJopHdepnl AJsh BOAHL.

IIpn pacuere KOMNOOHOBKHM B Hpolecce HaJalKH MJIH PEKOHCTPYK-
IHH Ha3HayaeTcsd TOJbKO MMEIOUHHCS B HaJHYHH THIIOpasMep.

10. Jlna Bri6bpaHHOro THHOpasMepa Kajopudepa OnpeiendTb HO-
NYCTHMYIO KOMIOHOBKY. AJroput™M BbiGOpa JONYyCTHMOH KOMIIOHOBKH
ONKCaH HHXKeE.

11. TIo dopmyne (135) BHIUMCIMTHL NPHBEJEHHBIE 3aTPATHl AJs JA0O-
MyCTUMOH KOMIIOHOBKH.

12. HeictBus 9—11 nOBTOPHTbH JJIsI BCex THNOPa3MepoB KajiopHde-
pOB H3 HCXOJHOr0 MHOXeCTBa, (DUKCHPYS KOMIIOHOBOYHHIE NapaMeTph
BCcex HafJeHHBIX AONYCTHMHBIX KOMIIOHOBOK H NpHBeIeHHbe 3aTpPaThl
Ha MX pealiH3auHIo.

13. Ha MHOXKecTBe HONyCTHMBIX KOMNOHOBOK BHIGpaTh OZHY, COOT-
BETCTBYIOUIYI0O MHHHMAJbHOMY 3HaYeHUIO NPHBEAEHHBIX 3aTpar, KOTO-
pas u AIBJASETCH Pe3yJbTaTOM pellUeHHs 3aJauH.

5.2.3. AJITOPHTM NOUCKA AONYCTHUMOH KOMNOHOBKH

AuroputM ofecneyHBaeT MOHCK TaKHX 3HAYEeHHH KOMIIOHOBOYHEIX
nepeMeHHHX KOMIIOHOBKH H3 KaJIODH$epOB i-ro THIOpasMepa, INpH
KOTOPHIX BBIMOJIHSIOTCSI YCTaHOBJICHHBIE OTPAaHMYEHHs] Ha BBHICOTY MO-
MelleHHs KanopudepHofi yCTAaHOBKH, CKOPOCTb BOAHW B Kajopudepasx,
TeMIepaTypy BO3AyXa B CTBOJE, TEMNEPATYPY BOAL Ha BHIXOAE H3 Ka-
JopudepoB U KO3 OHUIHEHT TOTOBHOCTH KOMIOHOBKH. Ilonck pmomy-
CTHMOH KOMNOHOBKH Ha HA4aJbHOM MHOXKECTBE THIIOPa3MEPOB KaJo-
pudepoB 3aKa04aeTcss B MOCJAEL0BAaTENBLHOM ONPEAeNEHHH CJeAYIONUX
BEJHUHH H BHIOJHEHHH JIOTHYECKHX AeHcTBHH.

1. MaxkcuMaJsibHO BO3MOXKHOE YHCJIO SIPYCOB B 3a[aHHOM IoMeLle-
HHUH KajopHdepHOH yCcTaHOBKH

L Ry/By—1, 2. (155)

s max =

2. Hauanpnoe 3HayeHue uyHCaa spycoB B KOMIICHCBKE MYTEM MpH-
cBoeHust (Ly=1).
3. Tlepsoe mpubaukKeHHEe MHHHMaJbHO NONYCTHMOIO YHC/IA KaJIopH -
(epoB B KOMMOHOBKE
Qi

’
cp.norl‘}cht th max

Ny min = Af (156)
rae K;max — MaKCHMaJIbHO BO3MOXHOe II0 IACHOPTHHIM J13HHBIM 3Haue-
HUe Kos(hQuUMEHTa TelJiolepenayd Kajaopugepa i-T0 THIIOpasMepa,

npuumaemoe 50 Br/(M2-°C).
4. TlepBoe npuOGJHKEeHHE MAaKCHMaJbHO AONYCTHMOrO YHC/IA KaJjo-

pu(epoB B KOMIIOHOBKE
N

Q

y max Atcp.nor 24’th KKt min ’ ( )

rae K¢ min — MHHHMAJbHO BO3MOXKHOE 110 NACMOPTHBIM NaHHBIM 3HaYeHHE
ko3pduLHeHTa Temnonepesauyd KaJjopudepa i-ro THOOpasMepa, NPHHH-
maemoe 10 BT1/(M2.°C).
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5. Maxkcuma/nbHO JOMYyCTHMOE YHCIO KAaNOPH(EPOB B KOJOHHe

N¢ max= (Rn_ l'23'.71)/32(!";11- (158)
6. MuHHMaJNBHO HOmMycTHMOe 4YHCJO OJIOKOB B OJHOM sipyce
LK min = Go.p/[SOtILa iPo (to.ﬂ) Wo.n]» (159)

rae p(fo.y) — MAOTHOCTb BOLBI, BHIYHCASIEMAS JJIS TeMIEpaTypel fo.u MO
¢opmyse
po = 1000,8274 — 0,0837¢ — 0,00373¢2 +- 0,000003681¢3, (160)
V.., — BepxHee 3HaueHHE CKOPOCTH BOJbI B TPYyOKaXx KaJoOpHGepoB, MPH-
HuMaemoe paBHbiM 0,8 M/c.
7. MakcuMaJbHO gomycTHMoe 4yHucJo GJOKOB B OJHOM sipyce
Ly max = Go.p/[SO Ly iPo (to.n) Wo.ulail, (161)

rae W,y — HHXHee 3HaueHHe CKOPOCTH BOJBI B 'rpy6xax Kanopmbepoa,

npunumaemoe 0,3 M/c.
8. MakcuMaJbHOE UHC/AO KOJIOHH B 6JI0Ke
Q
Lo l'163Fti’4ll‘l"cAtcp.nor,x

NKmaxﬁ L N

K min''k min

1

Q 1—Agy
+1,  (162)

-

Gyy Ay Gop A3¢
X
Lx mian r‘nln.LulSal LK mlnLﬂlsolPO (to.n' to.x)

rae 0o (fo.ny fo.x) — CPERHEHHTErpa/bHAA [IJIOTHOCTb BOABI B THApPABIHU-
4ecKOM TPaKTe KaJIOpH(epHOil YCTAHOBKM B pacueTHOM DeXHMe, BbIYHC-
nisieMast 1Al HHTepBasa 1eMnepatyp (fo.q, Zo.x) M0 Gopmyae (62); Ny min—
MHHHMAJbHO BO3MOXHOE WYHCIAO KaJopH(epoB B OIHOI KOJIOHHeE, NpH-
HHMaemoe 1.

9. HauanpHoe 3HauyeHHe TeMmepaTypbl BO3AyXa B CTBOJE H UHCJIO
Kanopu¢epoB B KOMMOHOBKE nyTeM npHCBoeHHs: Ny u = 1000; fe =
= fce.ny TAe Ny ,— HavalbHOE 3HAYeHHE YHCJAA KajlopH(PepoB B ycCTa-
HOBKe, HCIOJIb3yeMoe NpPH CPaBHEHHH JBYX aJbTePHATHBHEIX BapHAHTOB.

10. HavanbHoe 3HauyeHHe 4Yhcsaa GJMIOKOB B sIpyce IyTeM NPHCBOe-
HUA (Lyx = Ly min)-

11. HavanbHoe 3HaueHHe uHC/Ia KaJopH(epoB B KOJIOHHE MyTeM IpH-
cBoenusi (Ny = Ny max)-

12. HavanbHoe 3HaueHHe YHCJIa KOJOHH B G6JIOKE IYTEM IpPHCBOE-
Hua (M, =1).

13. dakrTHYecKoe YHCJIO KaslopHpepoB B KOMIIOHOBKE HyTeM MpH-
csoenust (Ny= LyL . M\N,).

14. Ecin Ny min < Ny < Ny max, TO BBINOJHATS AeficTBHe 15. Have —
nepeiTH K BHIIOMHEHHIO AeficTBHA 23.

15. dakTuueckas MaccoBasi CKOPOCTb Bo3ayXa [Kr/(c-m2?)] yepe3

Kasopudeprr

G
_— (163)

ysnl ’
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16. ®akTHueckas cKOpocTb Bo;bl (M/C) B TpyGKax Kanopudepo
DO
W, = 2 164
0 Po (tO.H’ to.n) sOiLKLs: ’ (164
rie po (fo.ns lo.x) — CPeAHEMHTErpajibHasi NJOTHOCTb BOAbl B KasopHde-
pax Ha HHTepBaJie TemMnepatyp (fo.u, lo.x), BbluHCIAsieMas: 1o opmyue (62).
17. ®aktvyeckuii koadpduuuent rtensonepenaun [Br/(M*-°C))

K, = 1.136A,ivg2iw"‘3i. (165)

18. dakrtuueckast Temmepatypa BOAB HAa BHIXOAE K3 Kajopudepos
tox.o Mo dopmynam (114) u (115). Tlpu pacuere TemmepaTypsl HCHOJb-
30BaTh CPEJHIOI0 TEMJIOEMKOCTb BOZLBI Cp (fo.n, fo.x) HAa HMHTEpBaje TeMme-
paryp (fo.us fox) M CPELHIOIO TENJNOEMKOCTb BO3JlyXa Ha HHTepBaJje
(ts.m tB.K .

19. dakruueckas TeMmIepaTypa Bo3AyXa Ha BhIXOZe M3 Kajopude-
poB fsx.p N0 dopmynam (114) w (115).

20. daxTuyeckas TeMnepatypa Bo3iyxa B crBoje mo ¢opmysae (139)
C HUCMOJIb30BAHHEM HTEPALMOHHOK CXeMBl, ONMHCAHHOK NpH BHIYMCACHHK

tn.xl B 5.2.2.

21. TlpucBouTb HaualbHOE 3HAYEHHE UYHCJA pE3epBHBIX GJIOKOB
(Lpes = 0)

pes .

22. Ecmu fo 4.0 <tow.» < fo.x.sy TO BBUIONHHTb pelctBue 23. MHaue
BbioaHUTh AefictBhe 31. 3pech foxp = -+ 70°C; tonn = +65°C.

23. Ecmu ferp <lterwy TO CKOPPEKTHDOBATH MHHHMAJbBHO JIOMNYCTH-
MOe 4YHCIO KanopudepoB B KOMIOHOBKE NYTEM NPUCBOCHUS

Q
Ny pyoo=— L (166)
y min Atcp.norlq"cpt KKt

H nepeiTH K BBINOJHEHHIO AeficTBus 32. MHavye — nepeliTu K AelcTBHIO 24.
24. Ecnut ferg > lersy TO CKOPPEKTHPOBaThb MaKCHMAJNBHO JIONYCTH-
MO€ YHMCJIO KanopH(EepoB B KOMIIOHOBKE IYTeM IPHCBOEHHS:

Q

N =0 6
y max Atcp.norz"Pth KKt a 7

u nepeiitd K jefictBuio 25. MHaue — nepefity K jaeficteuio 32.

25. Kospoduuuent roroBHoctH Ky i-0ff KOMIOHOBKH MO opmyJsam
(168)—(175).

26. Ecmu Ko < Kex1 < K.y TO NEepedTH K BHIMOJHEHHIO AEHCTBHS
29. Unave — nepeittu x pefictuio 27. 3pech Krp= 0,95, K,.=0,85.

27. Bectu pesepBHHI 6JOK 1myTeM MNPHCBOEHHS (Lpes = Lpes + 1)
H BBIYHCIHTb KO3((HIHeHT roToBHOCTH Krx2 nmo dopmyse (168).

28. Ecin Ki oy < Krx2 < Ki.s, TO MepefiTH K BLIMONHEHHIO AEHCTBHS
29. Huaue — nepeiiTH K aeficteuio 27.

29. Ecmu Ny > Ny, TO nepeiiTH K-jgefictBmio 32, nHaue — nepeiTH
K zedcrBuio 30.

30. Ectu Ny =Ny, H ferp <iler, TO Nepeiitn K pelicTBHIO 32.
Mnaue — nepeiiTy K geiictsuio 31.
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3l. Cuutath i-yl0 KOMIIOHOBKY HOMyCTHMOH M 3adHMKCHpPOBaTb Bce
ee KOMIOHOBOuHble nepemenHble: Ny My, Lxiy Laiy Lpesi

32. VBeJHUHTL Ha EIHHHUY UYHCJIO KOJOHH B GJOKE MyTeM npu-
cBoeHust (M, = M, +1).

33. Ecmt My < My max, TO NEpelTH K BHINOJHEHMIO AefcTBUA 13.
HMHaue — nepeiTH K BLITONHEHHIO aeiicTBHA 34.

34. YMEHDIUIHTb Ha elWHHLY YHCIO KanopuepoB B KOJOHHE MyTem
npHcBoerust (Ny =N, —1).

35. Ectn Ny == 0, 1o nepeiitd Kk BhimosHeHnuto aeiicteus 36. HMuaue
nepefiTd K BbINOJHeHHI0 peficTBus 12,

36. YBenmHuHTb Ha efuHHLY YHCAO G6a0KOB B spyce (Ly= L -+ 1).

37. Ecmn Ly < Ly max, TO NEPEHTH K BHIOJHEHHIO JefcTBHA 38.
Huaue — nepefiTi K BbINOJHEHHIO JedcTBus 11.

38. YBeaHuMThb Ha eJUHUILY YHCJIO SpycOoB B KOMIOHOBKE (Lg=
=L;-}1).

39. Ecnn Lg> Ljmax, TO- 3aKOHUMTL TIPOLECC IOMCKA JONYCTHMOR
KomnoHoBKH. VlHaue — mepefiTh K BbINONHEHHIO AEHCTBHS 5.

Ilna cHHXeHHSt TPYLOEMKOCTH PacyeTOB MO ONTHMH3AIHA KOMIIO-
HOBKH Ha OCHOBE NPHBEJEHHOrO 3lech aJropHTMa paspabGoTaHa npo-
rpamma 14 EC 9BM (cM. npunoxkenue 3).

5. 2. 4. PACYET KO39PHULUHUEHTA rOTOBHOCTH KOMNOHOBKH
KAJIOPHOEPOB

Koa(h¢pHureHT roTOBHOCTH KOMIIOHOBKH SIBJISIETCSt KOJHUYECTBEHHOM
MepOl ee HaJeXKHOCTH H oONpejeNseTcd B Ipolecce pacuera HaJeX-
HOCTH TEeXHOJIOTHYECKHX cXeM KaJjopudepHbX ycraHOBoK [31—35].
Kos¢dduuuenT roroBHOCTH KOMIIOHOBKH, cocTosiieil u3 L paGoraouux u
Lpes pesepBHEIX 6J10KOB, ONpeJesIsieTCs BhpaKeHHeM

Lpes—1
L

Kixe = Kpga + 2 (Lpes — DL — (Lpes — N)!
=0

rie Kr.61, Kreo, Krx1— KO3QOHLHEHTHI TOTOBHOCTH COOTBETCTBEHHO
pa6oTalolero W pesepBHOro GJOKOB KaiopH(epoB, a TaKke KOMIOHOB-
Kd u3 L pa6oraromuXx 6JOKOB:

Kt(‘l.‘&es_j)](r.ﬁh (168)

Ko = (Ker)'; (169)

Keo1 = Ke1.1K2.1K56.15 (170)

Kr 62 = Kr1.2Kp2 9K 16,9 an
,BC.K2 : (NKMK) IBC.B4 2

KrG.I = Kr6'2 = (lsc.x‘z + Io'm;/-) ( lsc.a4 + lo-r.a4 ) ; (]72)
lnc.nl Vi M) lac.nl 2

Ko1=Kgo= (m) (m) ’ (173)

! (NxMy) I 2 1 2
K L= BC.K2 BC.B2 BC.B4 ; (174)
i Isc.x2 + 101'.32 IBC.B2 + lo-r.a2 ) ch.a4 + 101‘.54
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N M
K _ Isc.x2 ( K x) Inc.ns 2 ,nc.nd 2, (175)
rl.2 Iac.x2 + 10':.:(2 . Isc.n3 =+ Io-r.aS Inc.atl + [or.s4

The fecxty Iscnts lorxiy [lor.si— WHTEHCHBHOCTb IIOTOKOB BOCCTaHOBJIE-

HHH H OTKa30B Kajopuepa M BeHTHNA i-TO THMA.

Hns kanopudepa yuuTHIBaIOTCA OTKa3bl CJAeAYIOLMX THMos, 1) Ha-
pylieHHe Te€DPMETHYHOCTH TPYGOK H KOJJEKTOPOB, T. €. lorx1 = (1,157=
-+ 1,736) - 104, 1/4; [yc 1 = (8,333 - 102+ 1,428) - 10—, 1/u, 2) pes-
KOe yMeHblIUeHHe BXOJHOro CeueHH$ NpH NONaJaHHH TBEPABIX BKJOYe-
Huit, T.€. lorxe = (2,131 = 4,281) - 105, 1/4; Jgck2 = (8,333 - 102+
-+ 1,428) - 10—,

JINsi BEeHTHJISE YYHTHIBAIOTCS OTKa3bl CJAEAYyIOUHX THMOB: 1) Hapylue-
HHE TrepMEeTHYHOCTH Kopnyca, T.e. lopui = (1,373 =+ 4,523) . 10-5, 1/y;
Iec.;1 = (1,666 — 3,333) - 10!, 1/4; 2) 3akAuHHBaHHWE 3aTBOpa B IOJO-
keHun <«OTKpHITO», T. €. Jorge = (1,9292-2,893) - 10-5, 1/u; [y po =
= 8,333 -10—2—+2,0 - 10—!; 3) 3ak/iuHHMBaHWe 3aTBOPa B MOJOXKe-

HHH «3aKpBITO®, T. €. lors3 = (1,929-:-2,893) - 10—, 1/4; [gcp3=
=8,333 . 102 =+-2,0 - 10—!, 1/u,
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1. BBEAEHHE

Llenbio TexHuueCKOH AHATHOCTHKH TEXHOJOTHUYECKOH cXeMul KaJopHoepHO# ycra-
HOBKH, KOTOpas NPOBOJXHJACH COTJAaCHO IpadUKy TeXHHUYECKOro O6CHAYXUBAaHHUS B Ie-
puon ¢ 8 mo 26 despans 1982 r,, GHIO yCTaHOBJAEHHE TEXHHIECKOTO COCTOSIHHS 060-
DYROBaHHS BO3ZYIIHOTO TPAKTA ¥ TEMJOMEeXaHHYECKOro O6OPYLOBaHHMS THAPaBJHYE-
CKOTO TpPaKTa, oONpejeseHHe IMOKasaTeJell KaueCcTBa TEXHOJOTHUECKON CXEMH, HX
COOTBETCTBHA JONYCTHMHIM HOPMAaM M NPHHATHE Ha 3TOH OCHOBE peIIeHHH IO BH-
NOJIHEHHIO PEeMOHTHO-HAJAXOUYHHX paboT, peasjH3alHA KOTOPHX NO3BOJHJA NOAIEp-
JXHBATh TeMmepaTypy BO3AyXa B CTBOJe B npefeaax +2 xo-+5°C npu Jsw060it Bo3-
MOXHOA TemmepaType atMochepHOro BO3AyXa.

BunoJHeHHe TEXHHYECKOR JHATHOCTHKH TexHoJjorndeckoil cxemn KY ueoGxonu-
MO Aaf ompejeieHus (akTHYECKMX 3HAUEHHH MOKasaTeleil KayeCcTBa TEXHOJOrude-
CKOH CXeMH Nocje MOHTaxa H 06beMa PeMOHTHO-HaJaJO4YHHX paGor.

2. TEXHOJIOTHYECKASI CXEMA U NMPOEKTHAA XAPAKTEPUCTHUKA
KAJIOPH®EPHOHW YCTAHOBKH

Kanopudephasi ycTaHOBKa HEHTPAJIbHOrO KJETEBOro cTBoja maxTe «Cokypekast»
COIpOeKTHPOBaHa MHCTHTYTOM Kaparanparunpowaxt Munyraenpoma CCCP s 1965 r,

CrponTeabHO-MOHTaXKHHEe paboTn Guuin BoimosaneHn IICY-1 tpecra Kaparamaa-
yraecrpoii B 1966 r.

—=———|—— T
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Puc, II1.1 Cxema mo3pymHoro Tpakta KanopudepHoil YCTAHOBKH NEHTPAJBLHOIO
KJeTeBoro cTBoja wWaxTtu «Cokypckasa»

B CBSI3H £ nepexojoM ¢ TeMJIOHOCHTeNs Napa Ha BOAY HaJaJOYHHIA mnepcoHa.t
ynpapiaenus CrenluaxToMoHTax B 1981 r. mpoH3ses pacieTH H BblZaJ HOBOE KOM-
NOHOBOUHOE DellleHHe N0 KajopudepHoit ycraHoske. MoHTax kastopudepHoit ycTa-
HOBKH N0 paceTHOH cxeme Onui BumosHen I[LICY-1 B 1981 r.

Ha pue. ITl.]1 nokasaHa cyllecTByOImAas CXeMa BO3IYIUHOTO TPAakKTa KaJOpH-
(epHOFi YCTAHOBKHM LEHTPAJILHOTO KJeTeBOro creosia Imaxth «Cokypckas», a Ha
puc. T11.2 — rexHoJoruyeckas cxeMa THAPABJHUYECKOTO TPakTa TOW e Kajaopudep-
HOH ycTaHOBKH. YcraHosaeno 24 xanaopudepa KBB-1111 u 18 xanopudepos KCK4-12,
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Puc. 11.2. TexHonoruueckas cxeMa THAPABAHYECKOr0 TPaKTa kKajnopudepHoit ycra-

HOBKH LRCHTPAJLHOI0 KACTEBOro CTBOJA IIAXThHE «Coxypcxan»

B ra6a. ITl.1 npusefleHa cnenH}pHKAUHA OCHOBHOTO TeNJOMeXaHHYecKoro o06o-

PYAOBAHHA, & HHXXe NaHH TEeXHHKO-3KOHOMHYeCKHe mnoKas3aTeJH paboTh H KOHCTPyK-
THBHO-KOMIIOHOBOYHHE HapaMeTpH XaJopHdepHoH YCTaHOBKE,
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PacyeTHble TeXHHKO-IKOHOMUYIECKHE NOKAa3ateau paGOTH YCTAHOBKR

PacueTHas TeMnepatypa HapyXHoro posgyxa, °C —49
PacqeTHuft MaCCOBHIf PacXon BOAkI, Kr/c 44,0
PacueTHas TeMnepaTtyRa BoAH B nopaiouem tpyGonposoge, °C 4110
To xe, B o6paTHOoM TPyGonposone, °C -+70
CkopocTb BOAW B TpY6Kax kamopudepom, M/c 0,59/0,47*
Maccosnft pacueTHH# pacxof Bo3yxa uepe3 CTBOJ, KI/C 141,7
To xe, uepea KanopHdepu, Kr/c 113,36
Tloteps pasnenns, Ila:
Ha BO3YX03aGOPHLIX pelleTKax 30
Ha Hazaopudepax 20
Ha Pery/JIMpYIOIHX KjanaHaX CMecHTENbHON Kamepu 40
B BEHTHASIHHOHHOM KaHaJje 180
TpeGyeman TensONpOH3BOAUTENBHOCTL B PACYeTHOM pexcHMe, KBT 7243,9
YcTaHOBNEHHAs1 TEMJOBas MOUIHOCThb, KBT 9092,0

* B gncautene mas kaacpugepos KBB-1111, p spamenatene — gaa KCK-4-12,

KOHCTPYKTHBHO-KOMNOHOBORHBIE NapaMeTPH KahnopudepHolt yCTAaHOBKR

O6masi OBepXHOCTHL Harpesa KaaopHdepos, m? 4744,48
Yucso KanopudepoB B KOJOHHE
To e, KOJIOHH B GA0Ke

» SpPYCOB B MEPBOM DALY
SIPYCOB BO BTOPOM Psily
pPALOB
GJIOKOB B sipycax nepBoro psja
» O6/10KOB B Apycax BTOPOro psina
CyMMapHOe XHBOEe cedende I NPOXOAa BO3RYXa, M? 20,796/18,844¢
To ke, BOALI, M? 0,0744/0,09288*
JKupoe cedyeHne BOIRYXO3a6OPHHX NpPOEMOB, ME 20
To xe, ApoccenbHEX KNanaHOB CMeCHTeJbHOH KamMepw B OTKDEI-
TOM MOJIOKEHHH MO BO3LYXY, M%:

ropauemy 26,224
XONOAHOMY 18

2
Cegenne BEHTHIANHOHHONO KaHana; M3 8,5

Koucrpyxrueaue napaMeTpu kanopHgpepos:
NOBePXHOCTL Harpesa, M?

R
OO W B et

95,63/136,02*

KNBOE CeyeHHe O BO3RYXY, M3 0,8665/1,0469*
XXHBOE cedeHHe NO Boje, M3 0,0031/0,00516*
YHCJIO XOAOB BOIH 4/4*

* B gucautene ana kanopudepos KBB-11I1, B 3 namesaTene — ana KCK-4-12,



Ta6auna M.t
CneundrKalss OCHOBHOTO TeNJOMeXaHHuECKOro 0GOpyA3BaHHA

HaumeHoBarue oGOpyAOBaHHS Tun u#JH MapkKa Yucio
Kanopudep ueTrpexxoxopoit KBB-1111 24
To xe KCK-4-12 i8
3anBuiKKa KJAMHOBaf C BHABHXHEM wmnHHAeeM | 30466p 2
A, =200 mm

To xe, ,lly = }50 MM 30ub6p 4

» Ay, =150 um 30ub6p 16
BenTuas nns npeHaxa BOAHL, ,lly= 50 Mm 15K418n 4
BosayxoorBopHsie BeHTHAM, J, = 25 MM 15ku18m 4
Kaanan xonpa pasme]fom 1,66%3,8 m Hecrangapthoiit 1
Kinana cMecuTeqbHOR KaMepsl pasMepoM:

0,39¢4,4 m HecrangapThbtit 12

0,16X4,4 M 4
IpotuBonoxapnas Jsna pasMepoM 3,4X2,5 M Hecrangapruas 1
IpuBox NpoTHBONOXKAPHOH JsIH JIPY -4 I
Bosayxosa6opuuie pewieTkH pasmepom 7,5 1,2 m HecranpapTrhnie 2

3. BHEHLIHHA OCMOTP TEINNIOMEXAHHYECKOIo OBOPYUOBAHNUS
KAJIOPHOEPHOM YCTAHOBKH

Bremnufi ocMOTp NPOH3BOAMTCE B LEJASX onpefeseHHs (akTHIECKOTQ COCTOdA-
HHS TeIJIOMEXaHHYeCKOro OGODYAOBAHHSA, BHISBJEHHS HENONYCTHMEIX OTKJOHEHHH OT
NPOEKTHHX H TEeXHH4YeCKHX TpebGoBaHWH, NPEMATCTBYIOIIHX NPOBEAEHHIO TEXHHUECKOH
JHATHOCTHKH, H pa3paboTKH npefJoKeHHA 10 YCTPaHEHHIO HEJONYCTHMHX OTKJO-
HEHHH.

B Ta6a. I11.2 npuBeseHa BEAOMOCTh TEXHHYECKOTO COCTOSHHS TeIlJIOMeXaHHYe-

cKoro o6opynoBaHHs.

4. PE3YJIbTATbl TEXHHYECKOH IO HATHOCTHKH
BO3AYIIHOTO TPAKTA

H3Mependsi nmapaMeTPOB BO3[yXa Ha YYacTKax KaJ/IopH$epHOA YCTaHOEKH H 06-
paboTKa pe3yJbTaTOB IPOH3BOAMJHCL B COOTBETCTBHH C METONHKOH, pa3paboTanHoi
KapITH n ynpasnenneM CremuraxtoMoHTax m/o Kapararaayrods.

Ipn npousBogcTBe paGor ObIM NpHMeHenni: aHemoMmeTpl ACO-3 Ne 4617 n
Ne 5177; anemomerpnl MC-13 Ne 3504 u Ne 3329; mocT aBTOMATHUeCKON C JABeHan-
paThio jgataukamy TAna KBMI-509 Ne021915. PesyabTtaThl NepBHYHHIX H3MEDEHHi
H pe3yJbTaTH 0OpaGOTKH W3MepeHHHX NapaMeTpOB IPHBENEHH TakKXe B COJepiKa-
TeNbHOR M TabamuHo#l (ra6a. IT11.3—TI1.11) dopme, OGobmienHe pesyabTara jpuar-
HOCTHKH NpHBeAeHH B Tabu. I11.12.

PesyabraTtsl 06palOTKH H3MepeHuii napamMeTpoB
BO3JyXa, NMPOXOAALEro 4epe3d kaliopudeph

HanmeHoBanwe mapaMeTpa M ero 0GO3HAYEHHE Hacaosoe
sSHavenue
Mnomane ¢poHTansHOro ceyenus Kanopudepos, M3 44,92
CpejlHAA CKOPOCTEL BO3AYyXa 3a KanopudepaMu, M/C 0,722
CpepHAsi TeMuepaTypa BO3AyXa 3a kKanopHudbepamh, °C 39,18
Maccosuift pacxop BO3fyXa uepea Kajopudepm, Kr/c 35,0826
AGCONIOTHOE 3HaueHHe MOrpeuiHOCTH H3MepeHHs:
MacCcOBOr'0 pacxoga, Kr/c 7,20203

cpeAredl TemMnepaTypnl BO3RyXxa 3a Kajopudepamu, °C 0,1792
OTHOCHTEIbHAA MOTPEIHOCTh H3MEpeHus, %:

MacCoBOro pacxopa 20,52

cpepHell TeMnepaTyphl 3a Kajaopudepamu 0,443
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okypckas» n/o Kaparanaayroan

Ta6auna [11.2

BeaoMocTh COSTOSIHHA TenmaoMeXaHHUECKOTO oﬁoéyynonannn KanopHde p HOH YCTAHOBKN UEHTPANBHOr0 KASTEBOro CTBOJA WAXTH
«

HaumenoBanne, THNOpasmep,
O"HOBHDIE XADAKTEPHCTHKH
rennoMexaHnyeckory oGOpyAOBaHHA,
CMOHTHPOBAHHOTO
C OTKNOHEHHSIMH OT NPOEKTa
0 TeXHuyecknX TpeGoBaHNH

XapakTep OTKAOHEHUR

IIpepnoxenusn
f10 YCTPaHEHHIO HEAOMYCTHMbIX
OTKJIOHEHHfI OT MNpoeKTa
MAH TeXHHUYECKHX TpeGoBamHfA

Hcnonugxrean

Hcnonuntentunii MexanusaMm pery-
JINDYIOULETO KJIANaHA CMeCHTENbHON
Kamepui THNa MO

HcnonuuTenbHBIl MeXaHH3M KJa-
nawa Konpa THna M30

CpencTea repMeTH3allMH HaAaxT-
HOT'O 3AaHuA

YnnoTHeHMS MeX1y pANaMH Ka-
Jaoputepon

HcnonHuTteIbHHA  MeXaHH3M He

CMOHTHpOBAH

To xe

HenonycTuMule NOACOCH XOJOXHO-
rO BO3ayxa uepes Konep M Ipoxon-
HYIO Tajlepelo K SAaHHI0 JaMnoBoH

Bepxuuit npoeM wMexay pagamu
KajopudepoB He 3aKpuiT

Fraguoid sMexanux waxmut «Coxypckasy

Hauanonux ynacmea LICY-1

Huaxcenep-naraduux ynpasrerus Cneytuaxmomoimasc

CMOHTHpOBaTs  HCMNONHHTENbHbIH
MexaHu3M

To xe

YCTpaHHTb  MOACOCH  XOJIONHOTO

BO3lyXa uepe3 HEIIOTHOCTH KOIpa.
B ranepee nammosofi ycTaHOBHTDH
LWHIO30BYIO MEpPeMLIuKY

YnnoTHUTL BepXHHHA NpoeM MexXay
pAaaMu KanopudepoB JHCTOBHM XKe-
Jle30M TOJKHOA 1,5 MM

EB. Caxapas
B. Heanos
K. Casun

HIcy-1

[laxta «Cokyperasy

ICY-1



PeaynbkTaTH O6GpaGOTKH H3MepeHHii mapaMeTpPOB BO3AYXa,
npoxXoasiuiero uepe3 BEHTHAAUMOHHBIN KaHan

Ilnomaalb NPOXORHOrO CcedYeHHR BEHTHJARUHMOHHOrO KaHajna, M3 8,5
CpenHsis CKODOCTh BO3AyXa B NPOXOJHOM CeYeHHH KaHaja, M3/c 5,5
Cpennnsi TeMnepatypa B BeHTHJASILHOHHOM KaHaje °C 15,0
Maccossift pacxox Bosgyxa, Kr/c 65,1308
AbconoTHOe 3HaYeHHEe MOrpeIltHOCTH H3MepPeHHs:

MacCOBOro pacxofia, Kr/c 4,49388

cpenhell TeMneparypm, °C 0,07495
OTHOCHTENbHAS MOrPELIHOCTL H3MepeHHs, %:

MaccOBOTO pacxofa 8,1513

cpeaHel TeMOepaTyph 0,4996

Pesynbraret 06paGoTKH M3MepeHMii nmapameTpoB BO3AyXa,
BPOXORMAILIETO Hepe3 APOCCEAbHbI KaanaH cCMECHTENAbHOH KaMepnl

Ilnomaab MpOXOAHOTO CeYeHHS KiamaHa MO XOAY HAarpeToro BO3ayxa, M* 26,224

CpenHast CKOPOCTb BO3AyXa B MPOXOAHOM CEUYEeHHH, M/C 1,182
Cpennsisi TemMnepaTypa BO3/yXa, NPOXOAsLEero yepe3 Khaamnal, °C 29,84
Maccosniii' pacxoft Bos3gyxa, Kr/c 34,3471
AGconoTHOe 3HaYeHHE MOrpeIlHOCTH H3MEpPeHHs:
MacCOBOr0 pacxofa, Kr/c 5,13754
cpefHell TeMNepaTypu BO3Ayxa, °C 0,5439
OTHOCHTENbHANA NOrPEIIHOCTL H3MEpeHHs, %
MaccoBOro pacxopaa 14,96
cpefiHeill TeMnepaTyphl 1,82

PesyabraThi H3MepeHHit mepenanos aaBiaerus (Ila) Ba ydyacTKAX BO3AYWIHOro TPaKTa

ATtMocdepa — BO3Ayxo3alOpHast pewerKa 19,6

ATmocipepa — BHXOZHOE ceueHHe Kaaopubepos 29,4

Atmocdepa — BXOgHOE ceueHHe APOCCEALHHX  KJIAMaHOB  CMeCHTeALHOA 58,8
Kamepbl

A'moc$epa -- BXOAHOE TEYEeHHE BeHTHJASUHOHROTO KaHaja 88,2

ATMOc(epa — BHIXOQHOE ceueHHe BEeHTH/ASLHOHHOrO KaHaJja 235,2

PeayabTatel 06paloTkH u3MepeRHA nmapaMeTpoB BO3AYyXa,
NpoXoAsWero 4epes kaanaHd Konpa

Ipomazbk NMPOXOXKHOro CeyeHus KjanaHa Konpa, m%® 5,928
Cpealad CKOpPOCTb BO3AYXa B NPOXOAHOM CeYeHHH, M/C 3,56
Cpennsas TeMmepaTypa BO3JlyXa, NDOXOASNErc uepe3 Kaanas, °C 26,24
MaccosH#l pacxon Bo3zyxa, Kr/c 23,5086
AGconoTHoe 3HayeHHe IOrpelIHOCTH M3MepeHHa:

MaccOBOro pacxopa, Kr/c 22,0319

cpeaHedt temnepatypsl, °C 0,14388
OTHOCHTe/IBHAA NOTrpewHOCTb H3MepeHus, %:

MACCOBOro pacxoza 9,372

cpefliefl TeMneparypu 0,548

5. PE3YJIbTATbl TEXHUYECKOW AOUATHOCTHKH TEXHOJOIHYECKOR
CXEMBbI

HM3mepenusa nmapameTpoB TeNJIOHOCHTEJss HA yd4yacTKax TeXHOJOIH-
yeckoii cxeMbl KajopudepHoHi ycTaHOBKH H 00pab6oTka pe3yJ/bTaToB
UPOH3BOAHJHKCh B COOTBETCTBHH C MeTOAHKOIl, paspaborannoii Kaplll
u ynpabienueM CremmaxToMoHTax /o Kaparanaayrodas.

[IpH nmpousBOACTBe HM3MepeHHH OLIMIH NMPHMEHEHL: MAHOMeTpHl 06
pasioBble MO-160 (0-1MIIa) Ne 26742 u Ne 34258; mMoct aBTOMAaTH-
YeCKHH caMONHIIYIHH [BeHaauaTHToyeudnbliti THma KCM Ne 14287,
KOMIJIEKT pacXofoMepa coO BTOpPHYHbIM mnpubopom thma KCI (0—
250 m3/u) Ne 04452; tepmoMerpnl majgounnie (ot —30 o +70, ot
0 go 150 u or 0 mo 100 °C).

Pe3ynbTaThl MepBHYHBIX HM3MEPEeHHH H pe3yJbTraThl 06paboTKH na-
paMeTpOB TEXHOJOTHYECKOil CXeMbl NpPHBeJEHB HHXKe B COAepKaTeb-
HOH ¢opMe, a 00001IeHHble pe3yJabTaThl TeXHHYECKQH [JHArHOCTHKH
TeXHOJOoruyecKod cxemsl — B TabJa. I1.1.13.
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Ta6auna IM1.3
Pe3yabTaThl H3MEPEHHS NapaMeTpOB TEXHONOTHUECKOM CXeMbl MM QHATHOCTUKE "BO3AYWROrO TpakTa Ha yuactke «Kanopudephi»
« TemnepaTypa posfyXa I'eppaBanueckuit’ TpakT
-g E dneno ci'p"e‘:‘::e Tzomans 5 dpox anb"'(llou coteHumL, Te':‘;p?a- Toxasa- Temneparypa Nasnenu
= > menesnfl | jenenypt bpon- aTMocdep- HEA 4 ' e,
a e aHe- aHe- TanbHOro HOro Gapomer- a
2 % woMetpa | momerpa | cevenns sostiyxa | P2 Péap, gac:lc_)/;é
g 5 Ne cp Sor ¥ ¢, t, t W | v’ ke ' fon | fx | P | Py
2 =
111 1 1,3 26 | 2 22 | 20
2 1,23 1,3 23 | 9 13 17 —14 — — 68 59 | 051 | 044
o R 8|
121 ] g 2 2 1
2 1,1 1,16 23 | 21 20 17 —14 68 59 | 05t | 044
3 1,1 24 21 20 18
131 1 0,9 82 | 30 | 28 | 27
2 0,9 0,91 32 | 31 29 | 27 —14 67 58 | 0,48 | 0,41
3 1,0 31 30 | 28 | 26
1i2 1 2,1 28 | 27 | 25 | 24
2 2,1 2,03 28 27 26 24 —14 67 58 | 0,55 | 0,48
122 1 i7 1 2
2 1,8 1,7 2,495 34 39 31 29 —13 97,058 44,44 67 58 0,54 | 0,47
3 l,g gg 33 | 31 22
132 1 1, 29 | 27 | 2
2 1,8 1,8 31 | 29| 27| 26| —13 67 | 58 | 052 | 0,45
5 3 1,{ gsl; 29 | 28 %
11 1 I 27 | 26 .
2 1,0 L1 29 | 28 | 26 | 25 | —i2 67 | 58 | 050 | 043
3 1,1 28 | 27 | 26 | 24
123 1 0,9 30 | 29 | 28 | 26
2 1,0 0,96 31 { 30| 28 | 27 —12 67 | 58 | 055 | 048
3 1,0 31 29 | 27 | 26
133 1 1,0 24 | 22| 2 20
2 1,0 1,0 24 | 2} 2 20 —11 66 57 | 053 | 0,46
3 1,0 2% | 24 | 22 | 2
211 ] 0,8 59 56 54 52
2 0,6 0,7 60 | 57 | 54 | s2 —12 68 | 59 | 0,49 | 042
3 0,8 60 | 57 54 52
221 1 0,7 60 | 56 | 54 | 51
2 0,7 0,7 61 57 | 54 | 50 —12 68 | 59 | 048] 0,4l
3 0,7 61 58 | 53 | 50
231 1 1,0 61 58 | 56 | 51
2 1,1 1,06 62 | 58 | 55 | 52 —12 68 | 59 | 0,55 048
3 1,1 62 | 58 | 55 | 51
212 1 1,4 62 | 57 54 50
2 1,45 1,4) 62 | 58 | 54 | 51 —12 66 | 57 | 0,53 | 0,46
3 1,4 63 58 54 50
222 1 1,35 60 [ 57 | 54 50
2 1,35 1,33 249 | 59 | 56 | g4 52 —11 97,058 | 44,445 | 66 | 57 | 0,50 { 0,43
3 1,3 59 56 53 51
22| 1 1,6 62 | 58 | 54 | 50
2 1,65 1,63 63 59 55 59 —10 66 57 | 0,48 | 0,41
3 1,65 63 59 56 52
213 | 1 1,8 56 | 53 | 50 | 47
2 1,8 1,81 57 54 | 5 47 —10 67 58 | 0,54 | 0,47
3 1,85 57 | 54 | 5 47
223 | 1 1,95 58 | 54 | 51 | 49
2 1,9 1,91 59 55 59 49 —10 67 58 | 0,52 | 0,45
3 1,9 50 | 56 | 59 | 49
233 1 1 1,7 66 | 60 | 58 | 54
2 1,75 1,73 64 60 57 54 —10 67 58 0,49 | 0,42
3 175 64 | 60 | 57 | 54




Ta6aunna [li.1
[ ] a»
* PesynsTathl H3MEDEHMH MaPAMETPOB TEXHOJOTHYECKOR CXeMbl MPH AMATHOCTHKE BO3AYMHOIO TPAaKTa HA y4acTke «Bo3ayxoson konp

i |

TuapaBnuveckuil TpakT )
$ = C T .l cC Temnepa
£ z peaxee emmepa pemusn | Lo - ep
z E % Az;ec:zﬂ :flg:gﬁ Cpentn an ergﬂglll::::- 'r)lzapa Tﬁ;‘g:": H‘;ﬂ o TeMnepaTypa, IlaBnenue, aTMochep-
E# 2 age- e CKOpOCTh To enunnIROM| equnndnom| 6apomMeTpal & G MIla HOr e o
©3 s MOMETPa | momerpa | Vep, M/c | cegenns ceueHun | ceuennu Peap, 5e £o ‘fy,
28 2 : Nep S, u ti, °C tepr °C klla SE| to.4 | fox Py P, B.H
1 74 75 2,9 0,975 24 24,6 78 65 0,55 | 047 —21
2 7,6 25
3 7,5 25
2 1 6,7 6,7 2,6 1,014 28 27,8 78 | 65 | 051 | 043 —20
2 6,7 27
3 6,8 28,5
3 1 5,6 57 2,2 0,975 31 30,0 96,98 | 408] 78 | 65 | 053 | 045 | ~—20
2 5,9 30
3 5,7 29
4 1 14,0 14,1 5,1 0,975 24 23,6 78 65 | 048 | 0;40 | —20
2 14,1 24
3 141 23
5 1 12,1 12,0 4,45 | 1,014 26 25,6 78 | 65 | 055 | 047 | —20
2 12,0 26
3 12,0 25
6 1 10,1 10,1 3,8 0,975 29 28,6 78 | 65 | 051 | 043] —20
2 10,1 29
3 10,0 28




ogl
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Ta6auna I11.5
PesynbTaTi H3MEpEHHA NAapaMeTPOB TEXHOJIOrHYeCKOA CXeMbl NpH.JHATROCTHKE BO3AYWHOrO TPAKTa Ha Y4acTKe

2 ] Hucao peneHndt aHemoMeTpa I'unpaBnuyeckuit TpaxTt

= = Iaomane Tennepatrypa Ten;;t;ga- ok aaa-

Z & eJUHHYHO- | BO3AYXA B €AHHHU- HES S

g «2 el HOM cevennmn, °C | ATMOCED- | (. 0o e = Temnegéwpa. Aapaenne,

3§ 2 ! Ny Nep Ss;, M2 BO3yXa Pa Peap, Xe

28 Z t | ty | ty B B’ xIla B% | to.n | to.x Py Ps

111 1 1,4 1,4 1,4 0,704 50 51 42 —15 69 58 | 0,49 0,41
2 1,45 1,4 48 46 40
3 1,4 1,35 47 45 41

112 1 2,8 2.75 2.8 0,704 10 2 | —6 —15 69 58 | 0,49 041
2 2,8 2,85 6 | —2 | —6
3 2,8 2.8 7 0 | —4

12] 1 0,8 0,8 0,8 1,716 42 40 38 —15 69 58 | 0,48 | 0,40
2 0,8 0,8 4] 40 37
3 0,8 0,8 43 41 37

122 | 1 5,9 6,0 5,97 1,716 | 26 | 29 | 29 —15 68 | 57 | 0,55| 0,47
2 6,0 6,0 26 28 29
3 5,9 6,0 27 29 29

131 ] 2,5 2,3 2,4 1,716 | 29 | 29 | 32 —14 9,98 498 | 68 | 57 | 055 | 047
2 2,5 2,3 28 29 33
3 2,5 2.3 28 29 33

132 1 5,0 4,7 48 1,716 27 28 31 —14 68 57 | 0,52 | 0,44
2 5,0 4,7 27 28 31
3 5,0 4,7 28 29 31

141 1 1,1 0,8 1,1 1,716 25 27 29 —14 67 56 | 0,51 | 043
2 1,1 0,9 25 27 29
3 1,1 0,9 24 27 29

142 ! 2,9 2,7 2,8 1,716 23 24 27 —14 67 56 | 0,55 | 0,47
2 2,9 2,7 23 25 27
3 3,0 2,7 22 24 27 1

151 1 3,2 3,0 3,0 0,704 28 29 34 —]13 67 56 0,52 | 0,44
2 3,0 2,9 27 29 33
3 3,1 3,0 27 | 28 | 33
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IMponomkenue rata. 1.5

E E Uneno penenult apeMoMmerpa Momazs ] T?Sf,nepa- e ItHIEpaBanecxnﬁ —— S
. ne pa ) )
E: :é' enu:;g'mo Bgaze‘;‘xa'p:Te);p“E'éq' aTxggg)ep- 6agg::e'r~ ?( Temn%)a'rypa Hasnenne,
.%5 E N Ns Nep cgqgﬂﬂmﬂs OM CevYeHHMd, sosayxa | Pa Péap, % o MIla
o1 5 = Be B.H Kna E;‘
=8 z lo.n ll’o.xl Py l Py
152 % %,g :,g 1,4 0,704 28 %8 gl —1{3 67 56 0,50 | 0,42
) » 28 8 |
3 1,5 1,3 28 28 31
211 1 i,(l) 40 4,0 0,704 28 26 27 —13 67 56 0,54 | 0,46
2 . 40 27 29 28
3 40 3,9 29 30 27
212 1 g,g 7,0 7,0 0,704 35 36 34 —13 67 56 0,54 | 0,46
2 ’ 7,1 33 32 36
3 6,9 7,1 34 31 37
221 1 3,4 gg 3,3 1,716 gg gg 35 —12 67 | 56 | 0,53 | 0,45
2 4 , 32
3 34 3,2 31 | 32 | 31
222 é %,7 l,g 1,5 1,716 gg 39 34 —12 67 56 0,51 | 043
7 1, 8 36
3 1,7 1,3 32 27 34
231 i 2,(1) 2,0 2,0 1,716 23 2; 32 —12 66 55 0,49 | 041
2 2, 2,0 3 2 28
3 2,0 2,0 32 30 30
232 1 1,6 1,2 1,4 1,716 27 28 30 —12 96,98 49,8 66 55 0,55 | 0,47
2 1,6 1,2 26 27 34
3 1,5 1,2 27 29 32
241 1 1,4 1,2 1,3 1,716 28 29 26
g 1,3 1,2 22 38 25 —11 66 54 0,55 | 0,47
1,2 1,6 2 7 2
242 1 2,4 2,5 35 34 35
2 2,3 2,4 2,4 1,716 34 35 37 —11 65 55 0,53 | 0,45
3 2,2 2,6 36 | 37 | 39
251 1 0,8 1,1 1,0 0,704 28 27 26
g 1,8 1,(1) gg 3(2) gg —11 65 54 0,53 | 045
1, 1,
252 i 1,3 1,1 1,2 0,704 27 26 25
2 1,4 1,2 30 28 29 —10 65 54 0,51 | 0,43
3 1,2 1,0 31 29 34




Ta6auuna I11.6

PeayanTaThl M3Mepenus mapaMeTpoB TEXHOJOTHUECKOH CXeMbl DDH AHAHOCTHKE BO3AYUIHOrO TPAaKTa HA y4yacTke
<BenTHASAUHOHHBIH KaHAJ»

Cpennee

Tem-

Tem-

Tuppapaudeck i TpakT

Ne Yucno YHENO ITnomanb neparypa | meparypa IToka3sa-
Renenn#t | . €AHHHYHO- _ - HUA S
RO snpesna| CITMRE | S | po | ® EGUH | STNCR Gapower- | o one- | __TeunepaTypa, °C | Jlasaeune Mila
ceyenus N | anemomer. | CEHEHIL CedeHHH | BO3AYXa | kITal cutens
pa Ny Pa Nep sir M ti, °C B. W’ Gap: G, xr/c to. u fo. & Py Py
1 1 4,8 4,9 1,4125 13 —21 80 67 0,52 0,46
2 5,0 14
3 49 13
2 1 49 5,0 1,4125 13 —21 80 67 0,49 0,41
2 5,1 14
3 5,1 13
3 1 5,6 5,6 1,4125 14 —20 96,823 49,8 78 65 0,48 0,40
2 5,7 15
3 9,5 15
4 1 5,7 5,7 1,4125 15 —20 78 65 0,54 0,46
2 5,7 16
3 5,7 15
5 1 4,8 4,8 1,425 16 —19 76 63 0,54 0,46
2 4,9 17
3 4,8 H
6 1 48 18
2 4,8 4,8 1,425 17 —19 76 63 0,50 0,42
3 48 18
Tabauna .7
PeayabraTthl o6paGoTKu napaMeTpoB BO3AYXa, NpPOXOASIIETO Yepe3 CTBOJ
No . AGcomoTHBIE 3HAYEHHS MoOrpemHocTe
ennnuuno- | Ckopocrt | Temmepa- | Ceyepye |lloKasanns| O6vemubii Maccosbii ¥ OTHOCHTeJLHBIE NOTPEIIHOCTH H3MEPEeHHH M BHIYHCTEHWH
ro Veps M/c TYpa fep, S M2 ?)apome'r a Bacxgn pacxopn . . -
ceyeHus °C 6ap, K12 B, M%/c | Gp, Kr/c ADyg | AG, Af ep, % \ £G, % | ¢, %
1 3,5 9,5 14 98,178 49 59,3907 | 4,515 5,51558 [ 0,0475 9,214 9,2869 05
2 1,6 9,0 13,95 98,170 22,32 27,0682 | 2,8142 | 3,44280 | 0,0450 | 12,608 | 12,719 0,5
— 3 3,0 9,5 15,2 98,160 45,6 55,2596 | 4,406 5,38799 | 0,0475 9,662 9,7503 0,5

¢

B EamBUMYHBE CEYeHY 1”1 2 — COOTBETCTBEHHO MOPOKHAKOBAT W CPY30Bas BeTBH KJETEBOrO CTBO/A; 3 — BEHTHAALHOHHLIA YK/IOH,
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Pesyastatel 06paloTkM DapaMeTpOR BO3AYWIHOTO TPakTa Ba yuacTke «Kanopudepbis

Ta6nuna I11.8

AGconioTHbIe 3HAUYEHHsT NOTrpeliHOCTe! W OTHOCHTEJNbHME MOrPEeIHOCTH

No Cropocta Temnepa- Tg?r?:ée Og:?\lm- Maccossilt HM3MepeHn! U BLIYHCJAECHHH
Kaﬂoga"(be- Vep, Ml t'c';’Pf;‘C c§qeunle pacxon Gpachr%

, b M B, M¥C B, AD, oGy Aty D, % G, % e, %
111 0,7 21 2,495 1,7465 2,0108 0,35779 | 0,4135 0,1050 20,44 20,57 0,5
121 0,64 20,7 2,495 1,5968 1,8404 0,34851 | 0,40306 0,1035 21,83 21,90 0,5
131 0,57 29,2 2,495 1,4222 1,5930 0,33768 | 0,381262 0,1460 23,74 23,95 0,5
112 0,96 26,4 2,495 2,3952 2,7080 0,39801 | 0,45t70 0,1320 16,62 16,68 0,5
122 0,85 3L7 2,495 2,1207 2,3559 0,38099 0,42932 0,1585 17,96 18,22 0,5
132 0,87 28,3 2,495 2,1706 2,4368 0,38409 | 0,43584 0,4415 17,96 17,87 0,5
113 0,63 26,7 2,495 1,5718 1,7753 0,34696 0,39465 0,4335 22,07 22,23 0,5
123 0,59 28,5 2,495 1,4720 1,6891 0,34077 0,38557 0,1425 23,15 22,83 05
133 0,60 22,0 2,495 1,497 1,7177 0,34232 0,39838 0,1400 22,87 22,96 0,5
211 0,50 55,6 2,495 1,2475 1,2851 0,32685 | 0,34362 0,2780 26,20 26,74 0,5
221 0,50 55,4 2,495 1,2475 1,2859 0,32685 | 0,24379 0,2770 26,209 26,73 0,5
231 0,61 56,7 2,495 1,5219 1,5640 0,34387 0,36169 0,2835 22,59 23,12 0,5
212 0,74 56,4 2,495 1,8463 1,9147 0,36398 0,38446 0,2820 19,71 20,08 0,5
229 0,71 55,1 2,495 1,7714 1,8176 0,35934 0,38046 0,2755 20,28 20,93 0.5
232 0,84 56,9 2,495 2,0958 2,1828 0,37945 0,40130 0,2845 18,10 18,38 05
231 0,88 52,0 2,495 3,1956 2,2867 0,38564 | 0,41289 0,2600 17,56 18,06 05
232 0,93 53,6 2,49 2,3203 2,4049 0,39337 0,42002 0,2680 16,95 17,46 05
233 0,87 59,0 2,49 2,1706 2,2131 0,38409 | 0,40433 0,2950 17,69 18,28 0,5
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Ta6aunma I11.9
Pesynbtatl 06paboTkH napamMeTpOB BO3AYMIHOrO TPAKTa HAa ydacTKe «J{poccenbHbilt Knanans

AGCOMIOTHHNE 3HAYEHMA MOTpemHOCTe! H OTHOCHTENbHLE MOTPEWHOCTH
N Temmena- B T H3MCPEHHNt H BblYHCIAEHHI
eINHNYHOTO %KOPOSJZ 'rypz? C;f‘e:: e p:v:(% " pacxon
cevenus P ty.cP, °C b N ADg l 4Gy oty D, % G, % i, %
11 0,75 45,5 0,704 0,528 0,5607 0,10583 | 0,11245 0,2275 20,04 20,05 0,5
112 1,25 7,0 0,704 0,880 1,0680 0,12945 0,1565 0,0350 14,71 1472 0,5
121 1,04 39,9 1,716 1,7846 1,9291 0,28387 | 0,31929 0,1995 15,90 16,55 0,5
122 2,34 28,0 1,716 4,0151 4,5121 0,42423 0,47725 0,1400 10,56 10,57 05
131 L1 30,0 1,716 1,8876 2,1071 0,29036 | 0,32437 0,1500 15,38 15,39 0,5
132 1,92 28,9 1,716 3,2947 3,6912 0,37888 0,42493 0,1445 11,49 11,51 0,5
141 0,62 26,9 1,716 1,0739 1,1999 0,23853 | 0,26917 0,1345 22,42 22,43 05
142 1,25 24,7 1,716 2,145 2,4370 0,30655 | 0,34858 0,1235 14,29 14,30 0,5
151 1,3 29,8 0,704 0,9152 1,0223 0,1318! 0,14736 0,1490 14,40 14,41 0,5
152 0,75 29,0 0,704 0,528 0,5913 0,10583 | 0,11860 0,1450 20,04 20,05 0,5
211 1,65 27,9 0,704 1,1616 1,3056 0,14844 0,16691 0,1395 12,77 12,78 05
212 27 34,2 0,704 1,9008 2,0928 0,19795 | 0,21819 0,1710 10,41 10,42 0,5
221 14 32,6 1,716 2,4024 2,6589 0,32274 0,35732 0,1630 13,43 13,44 0,5
222 0,79 31,6 1,716 1,3556 1,5053 0,25688 | 0,28543 0,1580 18,94 18,96 0,5
231 0,95 29,6 1,716 1,6302 1,8203 0,274i6 | 0,30666 0,1480 16,81 16,84 0,5
232 0,75 28,9 1,716 1,287 1,4419 0,25257 0,28313 0,1445 19,62 19,63 0,5
241 07 27,9 1,716 1,2012 1,3502 0,24717 0,27799 0,1395 20,57 20,58 05
242 1,1 35,8 1,7:6 1,8876 2,0674 0,29036 | 0,31827 0,170 15,38 15,39 0,5
251 06 29,4 0,704 0,4224 0,4724 0,09874 | 0,1105! 0,1470 23,37 23,39 0,5
252 0,67 28,8 0,704 0,4717 0,5286 0,10205 0,11443 0,1440 21,63 21,64 0,5
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Ta6auna II110
PesyibraTht 06paGoTKH napaMeTpoB BO3AYUWIHOTO TPAKTA HA YYACTKe «BeHTHIAuMOHHMWA KaHaM»
A6conioTHR? 3HAYEHHS HOI‘DE[HHOCT&H H OTHOCHTEJAbHHE MNOTrpPeIHOCTH
Ne Temnepa- Ob6nem- M H3MepeHHH W BRIMHCAEHHH
eanunano- | Ckopocts TYypa Ceqenne HHI accOBLIA
ro Vep, M/c ts. cp, S;, m? pacxon Gp“:gfc
CeyeHHs L'e] Dy, m¥/c By ADy AGp Aty eD, % G, % e, %
1 53 13,3 1,4125 7,4863 8,8297 0,61670 0,73026 0,0665 8,23 8,27 0,5
2 5,4 13,3 1,4125 7,6275 8,9963 0,62570 0,74039 0,0665 8,20 8,23 0,5
3 59 14,7 1,4125 8,3338 9,8293 0,67055 0,79017 0,0735 8,04 8,03 0,5
4 6,0 15,0 1,4125 8,475 9,9959 | 0,67952 | 0,79914 0,0750 8,01 7,99 0,5
5 5,2 16,7 1,425 7,41 8,7398 | 0,6131 0,71745 0,0835 8,27 8,20 05
6 5,2 i7,3 1,425 7.41 8,7398 | 0,613l 0,71597 0,0865 8,27 8,19 0,5
Tat6auna I1.11
Pesyabtarhl 06paGoTKn mapaMeTpoB BO3AYWHOTO TPaKTa Ha yyacTke <Bo3ayxoBox kKonpas
AGcoqioTHble 3HayeHHs MOCPEIUHOCTeR ¥ OTHOCHTENbHMIE MOrpeliHoCTH
No Temnepa- O6bem- H3MepeHHR M BBIUHCAEHHH
exnnuuno- | Ckopoctb Typa Ceuerine HbI# Macconnift
ro Vep, M/c !s. cp, S, u? pacxof GPHCXOJI
cevenus °C Dg, m¥/c B, KF/C ADy AGy Aty D, % G, % o, %
1 2,9 24,6 0,975 2,8275 3,2135 0,28165 0,32075 0,1230 9,96 9,98 0,5
2 2,6 27,8 1,014 2,6364 2,9644 0,2726 0,30711 0,1390 10,33 10,35 0,5
3 2,2 30,0 0,975 2,145 2,3944 0,2372 0,26528 0,1500 11,05 11,07 05
4 5,1 23,6 0,975 4,9725 56703 | 0,4214 0,48157 0,1190 8,47 8,49 0,5
5 4,45 25,6 1,014 45123 51111 0,3944 0,44772 0,1280 8,74 8,75 0,5
6 3,8 28,6 0,975 3,705 4,1549 | 0,33881 0,38076 0,1430 9,14 9,16 0,5




Ta6aunma I11.12

PesynbTaThl TeXHHYeCKOH AMATHOCTMKH BO3AYIIHOTO TpaKTa

HaunMeHoBaHue NOKXasarens

EnnHuUH
H3MepeHus

Yucnoeoe
sHaueHue

3HayeHue NOrpPeIHOCTH

OTHOCHTEJ b~
HOE

a6conoTHOR

MaccoBuiit  pacxox BO3-
Iyxa 4Yepes BO3LyxoNoja-
IOIHE CTBOJ

Cpennsas  TeMmmepaTypa
BO3AyXd B CTBOJE

Cpeansis  Temmepartypa
armMocdepHoro Bo3fyxa

MaccoBuiit  pacxon Bo3-
AyXa uepes:
Kanopudepst

JApoccelbHEA  Kianau

BO3AYyX0BOJ KoIlpa

BeHTHJALMOHHBEIH Ka-
Han

OTHOCHTe/NBHbLIE

BO3JyXa yepes:
HEeIJIOTHOCTH HajlWaxT-
HOro 3XaHusd

NOACOCH

B BEHTHJIALH OHHEIH
KaHaJa 4Yepes HEMIOT-
HOCTH  JpOCCEJBHOro
KJanaHa

B CTBOJI 4e€pe3 HEIJOT-
HOCTH KOIIpa ¥ yCThg
CTBOJs1A

uepe3 BCE HEIJIOTHOCTH
BO31 YLIHOTO TpakTa

Crenenb  HepaBHOMep-
HOCTH  HArpy3KH KOJOHH
KajnopudepoB BO3LYyXOM

OrHocHTeJbHbIE 3aTPaThl
MOIHOCTH  BEHTHJSTOPOB
TJIABHOTO  NpOBETpHBAHHSA
Ha TpeocjoleHHe 2a9pPOAH-
HaMHYeCKOrO CONPOTHBJIE-
HHA KajgopudepHo#d ycra-
HOBKH

Ilotepa naBiemms Ha
BO3AYLIHOM TpaKTe

Kr/c

°C

°C

Kr/c

%

%

%

[la

141,72

125

35,0826
34,3471
23,5086
55,1308

16

14,6

44,5

74,5

43

0,0083

235,2

13,21 9,32

0,025

0,2 1

7,692 21,93
5,1375 14,96
2,2032 9,37
4,4939 8,1513

2,79 17

1,38 9,45

0,47 1

3,13 4,2
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Ta6auna 111.13
PeaynbTaThl TexHHuECKOH NMArHOCTHKH TEXHOJOTHYECKOH CXEMBbI

3xauenne nor pemHOCTH

Haunmenosanne noxasatcas ;{H';c‘fe':f::
a6conioTHOE | oTHOCHTENbHOE
Maccosui#i  pacxos TPRIOLIEr0 3HEPrOHO-
cuTess, Kr/c;
dakTrueckuit 49,8 2 1,1
pacueTHuIi 44,0
Jasnenne BOAH B THAPABJIHYECKOM TpaK-
Te, MIla:
Ha BXOxe 0,52 0,005 0,5
Ha BHIXOZe 0,44 0,005 0,5
Temnepatypa Boant (°C) B rujapaBanye-
CKOM TpakTe:
takTuueckan:t
Ha BXoxe 78 0,75 1,1
Ha BRIXOfE 65 0,50 1,0
pacuernas:?
Ha BXOAe 51
Ha BHIXOJE 33
IToTepst naBieHnss Ha THApPaBJIHYECKOM 0,08 0,004 5
Tpakre, MIla
TuapaBinuecKoe CONMPOTHBJEHHE  yCTa- 33,5852 1,52 4,55
soskd, MIla/(M3/c)?
dakTHyeckass TeNJonpou3BoAHTeabHOCTD | 9092,168 45,572 0,5
B pacueTHOM pexume?, KBT
TpebyeMas  TennoONpOM3BOAHTENbHOCTh, | 7243,91
K37
Cpenuss CKOpocTb BOAW B XKHBOM ceue-
Hua Kanopudepos, M/c:
(aKTHYeCKass 0,6873 0,0069 1,02
pacueTHas 0,528 0,0054 1,03
Cpennnit no moBepxHOCTH Ko3pdHUHEHT
Temuonepenaun?, Br/(m2- °C):
(aKTHYeCKH i 13,22 0,0022 0,016
KaTaJloXKHeIH 13,96 0,032 0,15
KosdHuuenT 8arpsa3HEeHKsl NOBEPXHOCTH 0,374 0,00106 0,3
HarpeBa KaJIOpH(epHOH yCTaHOBKH
OTKIOHEHHE TeMIepaTypnl BOJH OT TeM-
nepaTtypHoOro rpaguxa, ‘%{
Ha BXORE B KaJopH(pephl 53 1,5 2,8
Ha BHxole M3 KaJjopupepos 90 1,6 1,6
OTKJIOHEeHHe MaCCOBOTO pacxofa BOIBI 13 4,5 34,6
uepe3 xajopu(ephl OT pacueTHOro 3Haye-
Hust, %
OrHomenye ¢akTHYeCKOH Temionpon3Bo- 125,5 0,63 0,5

RHTEJbHOCTH K TpeGyeMod B pacueTHOM
pexuMe

1TIpr ¢y, 4 =—20°C.
*Ilpu ¢ty p=—49°C.
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Ilpu onpeneneHHy OTKJOHeHHH TeMmepaTypsl BOLLHI Ha BXOJe H
BLIXOJle H3 KaJopH(epoB OT TeMrepaTypHOro rpaduxka NpHMEHSJCH
TeMnepaTypHbI rpaHK CHCTeM TeNJIOCHAGXKEeHHs 11axT, MPHHATHH B
Kaparanauuckom Oaccefine (ta6a. II 1.14).

Pe3yabTaThl 06paboTKH PacXoaHLIX M TEMMAEpPaTypPHHIX
nNapaMeTpoB rpeioliero SHEProHOCHTENN

Cpeanne 3HayeHHs:
MacCOBOrO pacxofa, Kr/c
RaBjenus, Ila:

Ha BXOofle , . . . . . e s s s r e v s s e s e . 052
Hasuxone‘_. ----- 4 ¥ N § 3 B B 2 * v = 0’44
TeMnepaTypn,°C:
Ha BXOME . . & . o « s 4o o « 4 s ¢ s s 9 « « + o« 118
HABHXOAE . . . . . . 4 . . . ov e e e 65
AGconoTHeie sHAYEHKA NOTPEIIHOCTEd H3IMeDEeHHS M80c080r0 pacxo- 2
Ra, Kr/c
Aapnenus, MIla:
Ha BXOMI® . 4 4 » 4« o » « o s« ¢« » s 3 s v = o « o0
Hawxo}xeo- 3 4 & s s F 2 W ¢ B 0 & 3 5 > e - - O-
TemniepaTypai, °C:
Hanxone ¢ & W @6 ¥ 2 F 4 = w ...,......0
HAa BRIXOA® . . . « . . . . . . R | X

OTHOCHTENBHbIE norp“mnocrn H3MEPCHHA, %

MaccoOBOTO PACXOA&., . . . . . . .« & . 1
JaBJeHNSN:

H2 BXOAC . 4 4 4 & & « o % o o + v = o = + « 4« .0
Ha BRIXOHE « o o 4 , ¢ 4 & 5 5 ¢ o « o o « o « . 0

TeMIIepaTyphH:
Hanoﬂe|.-.;.'.-.-..|n--o-ol
HA BRIXOZBE, | 4, 4 . . o s « 2 + o b e e a * e @ . 1:

Pe3yabTaTh ONPEACACHUA CODPOTHBAEHHS THADPABIHUYECKOTO TPaKTa

CpefHee 3HaYeHMe MOTEPH KaBAeHHA Ha THApaBJiHuyecKOM TpakTe, MIla 0,08
To Xe, TeMnepaTyph SHeProHOCHTeNASsT B NOJOCTH THAPABAHYECKOro

TpaKkTa, °C 71.5
Tlnotaoery, Xr/M3, . , . . . . . . . . . . . e s e+ « o . .976,32
O6beMunil pacxoq SHEPrOMOCHTENSt, MYC . . « o o v o o o » . 0,0488
I'ugpanpanuecKoe CONPOTHBABHHHE, Mfla/(u'/c)’ « s e+ s e« e & 4 33,5852
AGCONMIOTHHIE 3HAUEHHS NOTrPELUHOCTe!i HIMEPEHHR:

norepu aasnesdus, MIla | . . . . . . . . s e s s e e 0,01
TeMnepaTypw, °C. ., . . . . . . . . . .. . v e v o« e« o o 0625
ONOTHOCTH, Xr/M® . | . . . . . . . . . . . e e « s o s o 03896
06BeMROrC pacXoma, Mye . . . . . . . " e < v v w s ow s  0,00104
IMRPABAHYECKOro COMPOTHBJIEHRa, MIla/(M3/c)r” = ~ | 1,5290
OTHOCHTEIbHAA NOFPELIHOCTh B YHCAEHHS FHAPABAHYECKOTO conpornn-
JAEHHS, Yo v 4 6 6 0 e e e e e e e e e e e e 4,55

Ta6nuna I11.14

TemnepaTypHblii rpaduk WAXTHOA cHCTeMbl TenaocHaGxeuns 110—70 °C,

OpHEHTHPOBAHHLIH HA TENAOBYI0O Harpy3ky KaAOpHepHbX YCTAHOBOK
BO3AYXONOAAIOIHX CTROJIOB

ts.u(t.u ook | .u| fo.n| fo.x{{%s.n | %0.u| %o.x || 5.4 | %o.n|%. x
42 43,5 33 —11 48,3 33 --24 | 57,5 | 36,5 || —37 | 85,0 54,0
+1 440 33 —12 | 48,5 33 —25 | 59,5 | 380 {| —38 | 87,0 555
0 44,5 33 —13 48,8 33 —26 | 61,5 | 39,5 | —39 | 89,0] 56,5
—1 44,7 33 —14 49 0 33 —27 ! 63,5 | 405 |l —40 | 91,0] 58,0
—9 45,0 33 —15 | 49,3 33 —28 | 655 | 42,0 [| —41 93,0| 59, 5
—3 45,1 33 —16 | 49,5 33 —29 1 67,5 | 435 (] —42 | 96,5 61,0
—4 45,2 33 —17 | 50,0 33 —301 695 | 44 Dl —43 ) 97,8 62 5
-5 45,3 33 —18 1 50,3 33 —311 720 46,0 —44 1100,0{ 63,5
—6 46,0 33 —19 1} 50,5 33 —32 74 47,5 || —45 | 102,0} 64,
—7 46,5 33 —20 | 51 0 33 —33 | 76,5 | 485 || —46 104,0 66,0
—8 47,0 33 —21 51,3 33 —34 | 785 | 50,0 || —47 {106,0] 67,5
—9 47,5 33 —22 | 53,0 34 —351 80,5 | 51,5 [} —48 |108,0] 68, 5
—10 48,0 33 —23 | 55, 0 355 || —36 | 82,5 ] 52,5 | —49 |110,0{ 70,0
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COoOTBeTCTBHE PACXOAHLIX U TEeMMEPaTYPHBIX NAPAMETPOB

SHEPrOHOCUTRAR Tpu fp g— —20°C
CpeZinee 3HaYeHHE TEMOEpaTYph BOZH! .
Ha BXOAE, °C  ° . . v v o v wh e e e e e e 78
HA BRIXORE, °C , . . . v . ... .. e e e e e e e 63
QDakTHUECKHA MACCOBHN pacxonm BOAW, Kr/C . . . . . . . * . . 49,8
Tpefiyeman TemmepaTypa B cTBOJIe, °C |, . . . . . . . . . . . _
Cpeniian TeMnepaTypa aTMOCHepHOro Bosayxa, °C . . . —20

Cpenuuft MaccOBHI Pacxoj BO3AYXa MO BO3LYXONORAMIIEMY CTBEOIY, krjc 141,72
TpebGyeMbie napamMeTpW BOAH (N0 TeMnepaTypHOMy rpacbuky), °C:

Ha BxOoZmEe . . . . . e e e e . e e oA . 51
Ha BRXOAE . + o o « o . . . oo, . e e s 33
Tpe6GyeMHf MaccOBHt PacXOX BOAW, KI/C . . . . e e e . 44

OTka0HEeHHE na%ame-rpon TENJOHOCHTEN A
Temnepatypt, °Ci
Ha BxOoge . . . . . . . 27

Ha BHIXOJle . ., . . . . 5 A e v & 4 e ¢ e v o e + & w w 30
Maccoporo pacxofia, Krfc . . . . . . e e s e 5,8
3paveHusa OTHOCHTEALHMX OTKJOHEHHH, %
TeMNIepaTyphi
Ha BXOAC & & & & o &+ & v v 4 8 o« o o v v o o v 2w s 58

Ha BRIXOAC . . =+ o ¢ + & 4 & & & & « o . .

MaCCOBOrO PACXORA , . . . . « v o o ee e e i3
OnpeaereHHe CKOPOCTH SHEpProHOCHTeNd B TpyGrax waaopudepos B
KCK-4-12 proporo pspa (uncao apycos 3, uucio 6aoxkos B apyce 6).
CpefHHe sHaYedHs

TeMnepaTypu, °C: 79

HA BXOME &« & o o & o 3 o v o & = + o « s 5 « 2 2+ « = 74

HA BRIXOME . . o . . o v o e e 49,8

MaCcOBOro pacxoga, kKrjfc . . . . . . T
TInoTHOCTL BOAM, Kr/M? NpH Temmeparype: e
to.H. CPe 4 & & ® ® &« 4 e s s oy 4 = s e s & > s e s e 975»0
FOK. CP- & = 5 o % & o v o 46 v v e s e e e e e e e e 975,48
Cpegnee 3HayeHHe [VIOTHOCTH BOAH, KO/M8 . . . L . . . . . . 074,27
dakTHRECKOE 3HAYeHHE CKOPOCTH BOAM, M/C . . . . 0,5282

AGCOMIOTHO® 3HAUeHWE NOrpeulHOCTH H3aMepeHHs CKOpPOCTH BOAb, M/C 0,0231
OTHOCHTEAbHAS MOrpeilHOCTh M3MepeHHA CKODOCTH BOAH, % .. 4,4
CpenHMe CKODOCTH 9HeproHocHteas B TpyOkax Kanaopudepos THRa
BBE-1111 mepeoro psaa (MHCAO spycos 4, uwucio Gaoxos B spyce 6).
Cpenune sHaYeHHuSA
reMneparyps, °C:
Ha BXOAE . . . + + &« = g & & s % 8 3 %« « « « = & « % 74
HaBHxOJIE........,...,,._,__.,, 65
MacCOBOTO PaCXOMd, KT/C .+ v . . v & + » a » s & = + « x 49,8
IInoTHOCTE BOAM, Kr/M3 NpU TeMIepaType: 075 48

0.H. Cp, - P T e B o® s e % B M e T e s &
lo.x cp : X 980,59
afbhe pa . a 1] 3 ? . » . » . . . L] [ ]
CpefHee 3HAYGHHe IUVIOTHOCTH BORH, Kr/M* . . . . . . . . . . . 978,64
dakTHIeCKOe 3HAUCHHE CKOPOCTH BOX®I, M/C . . . . . . . .« « =« 0,6873
AGCONIOTHOE SHageHHe MNOTPeIlHOCTH H3MepeHHS CKODOCTH BOXBI, M/c 0,0259
OTHOCHTE/IbHASI MOrPELIHOCTb HSMEPeHHA CKOPOCTH BOAW, % . .o,

Onpepeneate dakTuyeckoll TenAONMPOH3BOAHTEILHOCTH
KanopudepHoli yCTaHOBKM

HaoBapuse TennoedxocTn tennonocurens, Hak/(kr -°C)
fIepBoro psja:

Ha BXOBE MPH 5 Bl v o « o + + + v o « « & o 2 « . . 4190
Ha BuXOme MpW Yo Y, . . . . . . . . . . . .- 4ls2
BTOPOro paspsfa:
Ba BXOZE MPHio w2 |, . . . ., ... ... .. 4193
HA BHIXOZe MPHig, i 2 S T T T T T 4190
Temneparypa Bo3gyxa, C:
mepBoro paja:
Ha onne npn fE' H l L] L] . ] . » . . . - (] L] 1] » Il L] . * —20
Ha BHXOJe HpH iy x| s e e e e e e e e 33
BTOPOro psja:
Ha BXORE IIPH fp g2 v 4 4 & v v o 0 o v 0w v a0 v e 33
HAa BHIXORE MPH f5 19 w n a8 « & « + = 3 « « s+ & 4 « 57

PdakTHHeCKAN TeNJIONDOH3BOAKTENBLHOCTE, K BT:

MepBOTo psja .« « . .1869,45

P e ¥ 3 5 @ o« 4w & . s e &

BTOPOPO pala L S 2 L D T T D I R e R . LI 846’3

BCeH YCTAROBKH e e e . . 2715,75
Afcon0THOe 3HaueRHe MOTPEUIHOCTH HSMEpeHHA

TerioeMKocTH, Jx/(Kr- °C), . ., . ., . . . . . h e . e 0,51

TENJAONPOUIBOAKRTENbHOCTH, KBT, .. 55,64

- - . . . L - . . & » » 1 ]
OTHOCHTe/bHAA MOrpEeUIHOCTb BLUHCAEGHHA TeMJIONPOH3BOXUTENBHOCTH, ¥, 2,049



Ta6anna [11.15

AHANHM3 COCTOSHHA TEXHOJOTHYECKON cXeMhl KaJNOpH(ePHOH YCTAHOBKH

3Hauenue moxasaTeas

MNoxasartenn Cocrostnue
Ka9ecTBa TEXHOJOrHYeCKOR cCXeMBbl TEXHOJIOr HUeCKO#
darThie- 1 nomycrumoe CxeMbt
CKoe
1 .
OTkJIOHeHUHE =~ TeMMepaTypel EOAHL OT +53 <2% Hepenyctumo
TeMnepaTypHOro rpauka Ha BXOne B
Kanopudepnl, %
OrKiIOHEHME MAaccoBOTO pacxofa BOJH -+13 <5% N
yepe3 Kasopudepsl OT PACYCTHOrQ 3HA-
uenuss, %
JlaBjenne BoAM HaA BXoje B THAP&BIH- 0,52 <1,2 MIa
yecknii Tpakr, MIla u >01,i”01:9na Honycramo
< (]
OrTHowenne pacyeTHOR TemIoNpOX3BOAH- 1255 n >100%
TeJAbHOCTH K TpeSyeMmoit B pacyeTHOM
pexive, % Hegonycrumo
- >85%
OrHocuTenbHas ynpaBJsieMOCTb Tefljo-
TIpOH3BOUTENbHOCTRIO, %
0/
Kos(ppuuuent sarpsisnenns noBepx-| 87,40 <20%
HOCTH HarpeBa KaJjopugepHol ycra-
HOBKH, % s
Cpenuas ckopocTs BOAB B XHBOM Ce- 0,5242| >0,3 m/c Tonyctumo
YeHHH KasopH{epos, M/c 0,6813
OrkJioHeHne TeMnepaTypu BOAB! Ha BEI- _ >—10 % wu| Hengonycramo
xone us3 xanopn@e})on oT TeMrepa- <+5%
TypHOTO rpaduxa, %
Crenerb  HepaBHOMEpHOCTH  HATDYIKH 43 <15 % »
KOJIOHH Kalopu(pepoB BO3NyXOM, %
OTHocHTeNbHEIE  TMOACOCH  XONOIHOTO 74,5 <20 %
BO34yXa 4epe3 HENNOTHOCTH KOMpa,
yCTbS CTBOJA, 3JIEMEHTH BO3AYLIHOTO
TpakTa, %
OrHoCHTeNIbHAA MOIIHOCTD  BeHTHJSATO- 0,83 <10% »
pa FJlaBHOTO MpOBETPHBAHUA, 3arTpa- Honycrumo
U¥BAEMAs Ha NpeoNOJIeHHE a3POojUHa-
MUYECKOrO  CONMpOTHBACHHS  KaJopu-
depnoil ycTaHOBKH
Ouenka cocrosnusi KantopudepHof ycra- Yactugno momyc-
HOBKM B LeEJOM THMO
Onpepenenne KoadpdHUHEHTOB Tennonepesagau
QaKTHgeCKOe 3HadeHHe KO3pPHUHEHTa TeNnaOMepenaun KaAOPHPEPOE,
Brf(m? . °C): Prpep
MEPBOrO PAAZ |, & 4 o » s % s « o & « + & & o « . . 14,15
BIODOFO DANB . & . o & s % 3 & & & ¢ s+ o » s + o+ . 12,02
cpeAHero (no MOBEPXHOCTH) o & o o = « o o« o o o o . 13,02
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QaKTHUECKOEe B3HauyeHHe cpepHell BECOBOf CKOPOCTH BO3AYXa B XHBOM

cedeHHH KaJiopHDpepoB, Kr/c:

nepBOro pAja. ... . 1,687

BTOPOrO PAKA. . , . . o . . o . & « < . . . .. o . . . 1,862
KaT%f7ru¥mocsunqeuue KoshdHUHenTa Telnonepegayd  Kanopudepa,

T/(M* . °C):

MepBOrO PAMA ~ 4 . . + o « « o » » C e e e e e .22,25

BTOPOTro psja e e e e e e e e e e e e e e e e e e e o.2007

CpefiHero (N0 MOBEPXHOCTH) + . - + . ., - . . . + o « o o « 2112
KoappuuueHT sarpasHeHEs nNoBepXHOCTefl Tensoo6MeHa:

NepBOro pAfd . . . . . . e e . .« « 0,364

BTODOTO PAAR  « ., . + « 4+ u v = 8 o « . . . 0,4011

BCEH YCTAMOBKH . . ., . . . &« + « ¢« o« v o « o + « « « « - . 0374
AGcoNOTHOE® 3HaYeHHe NOrpetIHOCTH  BbIYMCAEHHST kO3ddHuHenTa Tenno-
nepedaun, Br/(M*-°C) . ., . ., . . . . . . .. . T 0,8262
OTHOCHTe/NIbHAA NMOrpelHocTh BHYHCACHHA GAKTHAecKOr0 xO3dpuUHeHTa
Tensonepefaud, % € 4 e e e e e e c s e . - . 6,25

6. AHAJIH3 COCTOAHHA KAJTOPHPEPHOHN YCTAHOBKH

AHanH3 COCTOSIHHA TEXHOJIOTHYEeCKOH cxeMbl KaJopudepHo# ycTa-
HOBKH IIPOH3BOAHTCSH CpaBHeHHeM (aKTHUECKHX MOKasaTeJsel KayecT-

Ba H HX AONYCTHMBIX 3HA4YEHHH.

ITo pesysabraTam ananusa (ra6a. I1.15) cocrosiHHe TexHOJOrHyYec-
KOH CXeMbl KaJopH(pepHOH YCTAaHOBKH ONpeneJeHO KaK YacTHYHO
JOMyCTHMOE H NO3TOMYy NPHHHMAETCs pellleHHe o pa3paboTKe peMOHT-

HO-HAJAA0OUYHBIX Meponpaﬂmﬁ.

O6beM peMOHTHO-HaNaAO4YHHX paboOT YCTAHOBJEH C NOMOLIbLIO
TaGJaUIbl pelleHHH Ha OCHOBE aHalH3a COCTOSSHHS TeXHOJIOTHYECKOH

cxeMbl H npusejeH B taba. II1.16.

Tabaupa

O6bem MOHTaXHO-HANAROUHHX paboT NO KanopudepHOH ycTanoske
UEHTPAJIbLHOr0 KJIeTeBOro cTBOJA maxThi «Cokypckas»

I11.16

PeMOHTHO-HanafA0YH e paboTnl

Hcnoaunresin

Cpok
HcnosHe-
HHA

i. Pacuer zpoccesibHHX OpraHOB IS yCTAHOBKH Ha TWJ-
paBJIHYeCKOM TpaKTe

2. YcraHOBK2 HOBBIX JADOCCEJBHEIX OpPraHOB Ha MNOZAIo-
meM MJH 0GpaTHOM TpyGonposofe TI'HIpaBIKueCKOro TpaKTa

3. Paspabotka 3agaHHs Ha RaJlajKy ceTeBoH BOAOHArpe-
BaTenbHOR ycraroBKH (BHY)

4. Hanapka TexHonorHuecKoro oGOpYLOBaHHS H amnapa-
Typuel aBTOMatHkH cetesodi BHY

5. Pacuer ceugHHs H YCTaHOBKZ HaNpaBiMioOUMHX 8acJo-
HOK /IS BLIDABHHBAHMS Harpy3KH KajiopH(epoB BO3LyXOM

6. Onpenenienne yrjos HaKJOHa HaNpaBAAIOWHKX 3aCNOHOK

7. OuHcTKa HapyXHHX TOBEpXHOCTeH Kajopudepos CKa- |
THIM BO31yXOM i

8. IlpomeiBaa  TpyGok  KaAopudepoB  THADABJAKYECKHM :
cnocobom |

9. BckpHTHE H OYHCTKAa TIpA3EBHKOB

10. Onpeccorka rHAPABJHYECKOTO TpPaKTa l

11. TlpoBepka pa6oTocnOCOGHOCTH H PEMOHT CPEACTB Tep-
MeTH3aUHH YCThsl CTBOJA, HAAWIAXTHOTO 3NAHMS H 3nemeﬂ-|
TOB BO3JyHIHOTO TpaKTa

12. IlpoBepka paboTOCMOCOGHOCTH M PEMOHT APCCCEAbHLIX
KJanaHOB CMECHTEeJbHOH KaMephl
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NPUNOXEHUE 2
TEXHUYECKUA MACHOPT

KanopudepHok yCTaHOBKH CTBOJA

maxTol

1. PaGounft npoext KanopudepHOR YyCTAHOBKH BHIOIHEH

(HaHMeHOBaHHe TIIpO-

B 19 _r.

€KTHOH OpraHH3auuH)

2. CrponTenbHO-MOHTaXKHBE paGoThl BHIMOMHEHH

(HaHMEHOBA HHe CTPOUTEJILHO-

MOHTaXXHOA OpraHH3auHH)

3. TexHHyecKas QMarHOCTHKa M HajajKa BHIMOMHEHL!

(naHMeHOBaHHe Ha/aafgoy-

B 19 r.

HO! OpraHHM3auun)
4. MaxkcuManbHBI MaccoBLIf pacxon BO3AYyXxa uepea KajaopudepHyi0 yCTaHOBKY.

Kr/c

5. PacuerHnii pacxop Bofsl, Kr/c

6. Ycrauoejenuas TemaoBasi MOLIHOCTb, KBT

K TexnuueckoMy nacmopTy KaaopudepHO#l YCTAHOBKH NpPH/IAraloTcst TEXHOJNOTH-
9eCKHE CXEMH T'HJPaBJHYeCKOTO H BO3AYIIHOIO TPAKTOB.

Taéanuna T12.1

Tennomexaunuueckoe 060pyAOBaHHE BO3LYLWIHOTO H THIDABJHYECKOr0 TpPaKTOB
YCTaHOBKH

TensoMexanuuyeckoe oBGOpYAOBAHHE

no YCTaHOB-

HAHMCHOBAHHE H OCHOBHHE XapaKTEePHCTHKH NPOEKTY JIeHHOe

Kanropugepst

THn u Mopeab
Ykcno Kaaopuepos B KojoHHe
To xe, KOJMOHH B 6J0Ke

»  OJOKOB B pARY

»  ApycoB B paAy

»  pajoB
O6utee uncno Kanopudepos
YcranoB/IeHHas NOBEDXHOCTh HArpeBa, M2
JKuBoe ceuenue, M2:

no Boje

110 BO3AYXY
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Tpononxkenne Tabn. I12.1

TennomMexansyeckoe O60pYROBaHHe

, no ycraHoBReH-

HaHMEHOBAHUE H OCHOBHEIe XAPaAKTEPHCTHKH NpoeKTy Hoe

3anopHan, pezyrupyouwias & npedOXPaHUMessHaR apmMamyps

3anopHbie BEHTHJAH:

YHCIIO

THI

O, mm

Py, MIla
3ag BUXKKH:

HCNIO0

THA

A, mm

Py, MI1a
Peryaupyione KaanaHp:

YHCI0

TUII

2., mm

Py, MIla
IMponyckuas cnoco6HOCTb, T/4
IlpenoxpaHuTe/IbHbE KJaNaHbIS

YHCIAO

THII

ﬂy, MM

Py, MIla
OGparubie KJaanaHbl:

quCI0

TuN

A, um

Py, Mlla
Bo3yX00TBOAYHKH:

4HCI0

THII

Py, Mlla
T'psizepukn:

9HCNO

THI

Ay, My

Py, Mlla

CMecumensHbie Hacoch

Unceso paGoraromux Hacocos
Yncno pesepBHHIX HacoCoB
Tun
Monaua, ¥*/c
[Mosumit Hanop, Mlda
AneKTpoxBUraTENb HACOCA:
THI
MOLLHOCTb, KBT
4acToTa BpAINEHHA, |/MHH
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Tpononxkenue Tabn. I12.1

Tennomexanngeckoe 060pYROBaHMe

HaHMEROBAHHe W OCHOBHHI® XapaKTepHCTHKH \ npggl(‘l‘y y.lcl’g:ll:l?)z.

Henosrumensrolli MexanHusm KAQnanos nodauu cemeeoil y nodmeliusaemos 600ot

Tun

BpeMs opnoro oGopora, ¢
MoMeHT - Ha BLIXOXHOM Baay, H-m
Momnocts aneKkTpogsurarens, kBr

TpyGonposodnan cemb eudpasauteckoco mpaxma

BxofHag MarucTpajb:
Ay My
Py, Mlla
AJIHHZ, M
OrBopsmas MaracTpals:
A, MM
Py, MIla
LJIHHA, M
OrBoam Ha KaJopubepsl H HX 06GBfA3Ka:
A, mm
Py, MIa
NAMHA, M
Umnyabcrpie JMHHH K JaTYMKaM JaBjeHHsl H Nepenaja
AaBJIeHHS:
,Zly, MM
Py, Mlla
LJHH3, M

Obopydosanue 8o80yuwinozo mpakma

BosayxoBox B Komep:
JKHBOE cedeHue, M?
LJHHA, M
HpoccenbHbIA KnanaH CMecHTeJBHOH KaMepm:
JKHBOE CEYEHMe JJIsi HarpeToro BO3AyXa B OTKPLITOM
NMOJNIOXKEeHUH, M2
TO e, M XOJNOXHOro, M2
;{Ieoﬁxoaummﬁ MOMEHT JJd INepeMelleHHs 8aTBOpa,
- M
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TTpononxkenue tabn. 112.1

TensoMexanuueckoe o6opyAOBaHHE
R

YCTaHOB-
Ha¥MEeHOBAHNWE H OCHOBHHE X&pPAKTePHCTHKH MO NpPOeKTY eHHOE

JlpoccenpHEI KJjanaH BO3nyxoBoga Kompa:
JKHBOE CeueHHe B OTKPHTOM NOJOXKEHHH, M2
HeoOXONMMHA  MOMEHT JJas nepeMEIleHHs  3aTBOpa,

-M
{TporuBonoXKapHbie AAALI:
MeCTO YCTaHOBKH
mIomank, M2
HcnosHuTteIbHHIA MeXaHH3M JPOCCENbHOTO KlalaHa CMecH-
TeJIbHOR KaMephI:
THIY
BpeMs onHoro ofopora, c
MOMEHT Ha BHIXOAHOM Baay, H.wm
MOIIHOCTb S/€KTpoABHTATEAS, KBT
HenonnntenbHuil  MexaHH3M IpOCCeNLHONO KjamaHa BO3AY-
X0BO1a Kompa:
THII
BpeMsi ofHOro oGoporta,
MOMEHT Ha BbIXOIHOM Baay, H-M
MOLIHOCTb 3JeKTpoABHraTens, KBT
Ipusoa npoTHBONOMapRLIX NAL:
THII
MOLIHOCTb 9JIEKTpoABUraTes, KBT

BxonHne npoeMb ¥ BeHTHJISLMOHHAS pelIeTKa:
JKHBOE CeyeHHe, M2
yron ycraHoBKu pebep, rpaiycoB

Cwmecutenbbas KaMepa
obbeM, M3
I/HHA KaHana, M
ceyeHHe KaHasaa, M?

Hanpasasiomue sacsaonkn:
uHu a0
ceyenpe, M?
yroJ HaxJoOHa, Ipajycos

NPUJOXEHHE 3
XAPAKTEPHCTHKA NPOrPAMMbBI ONNITUMU3ALLHH KOMIIOHOBKH
KAJIOPH®EPOB HA MOJIEJIAX EC I9BM*

1. O6mue cBenenus

IMporpaMma ¢ cuMBonuueckuM kmeHeM KLRFR mnpeanHasHaueHa AJiA peilleHHs
3aauyd ONTHMH3aIHA KOMIOHOBKH KaJopH(epoB IO. KPHTEPHI0O MHHHMyMa NpHBEIeH-
HHX 3aTpaT B KaJopuGepHHX YCTAHOBKAaX BO3AYXOMNORAIOWIHX CTBOJOB YTIOJbHHX,
FOPHOPYAHKX H TOpHOXHMHYeCKHX npeanpHATHA. OHa MoKeT (DYHKUHOHHPOBATb Kak
aBTOHOMHO, TaK M B Nakere UPHKJIAAHLIX NPOrpaMM AJsi MAWIHHHOIO HPOEKTHPOBaHUSA
Ge3BEHTHJATOPHbLIX KaJOPH(EepHHIX YCTaHOBOK. B  nocneanem cayuae nporpamwma
MOXET HCHOJb30BATbCH KAaK OAMH H3 MOAYJell Npu COCTBETCTBYOILEH paspaborke
nHdopmaunonroro ofecnevenus. IIporpamma Hanucaka Ha f3unke [1JIf1, Bumoa-
HsieTcs Ha o060l u3 Mogeneii EC OBM nox ynpasiaendeM AMCKOBOH oOmNepaulHOH-
noit cucremur [JOC EC 2.2 u tpebyer anf BuinoaHeHus 10 K6aitT ocuosHON NaMsiTH.
¢ynkunonnpoanne nporpammbl KLRFR obecneunBaetcs B BHIUHCAHTEJBHOH CHCre-
Me Ha 6aze Mmoneseiit EC 3BM co ciepylollEMH MHHHMAIBHBIMH PECypcaMH.

1. Ilpoueccop mobo# u3 peifictsylomunx moaeneit EC 3BM.

2. OnepaTHBHasg naMATb eMKOCThbIO He MeHee 128 K.

* IlporpaMMa oTaaxusaidach umxenepom O. Il, Kopgom.
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3. HakomnureJb Ha MarHATHRIX Auckax tuna EC-5052 (1 wr).

4, YcrpoitictBo BBOAa ¢ nmepdokapr tuma EC-6012 (1 wrt).

5. AngasuTHo-UHpoBOe medartaiomee ycTpoiictBo Thma EC-7032 (1 wr).

HOas nporpaMMu paspa6oTaH KOMIJIEKT 3KCIVIyaTaUHMOHHHX JOKYMEHTOB, OTBe-
qaomuft TpeboanuaM I'OCToB Epunofi Crucremn Ilporpammuofi JlokyMmeHTauun
(ECII). Hporpamma ¥ ee SKCIMyaTalHOHHHE JNOKYMEHTH paccHJaloTca Kaparan-
JMHCKHM MOJIATEXHHYECKHM MHCTHTYTOM BCEM 3aHHTEPECOBAHHEIM OPraHH3aIlHIM:
OTpac/eBHM H pecnyOMAKaHCKHM (oHAaM aaroputMoB u nporpam, MBI mpons-
BOJACTBEHHHX OODBeAMHEHHH B YroJbHHX GacceliHaxX, OTAGJNbHHM HAJaJOYHHM YHpaB-
JICHHSIM.

2. OpraHH3auusg MCXOJAHBIX AAHHBIX

HcxonHHe XaHHBE MJIS PelleHHs 3afayd ONTHMH3ALHH KOMIIOHOBKH KaJsopHde-
pOB OpraHH30BaHH B BHJe IOCJEJOBATEbHOrO NOTOKA AaHHHIX, KOTODHH BBOJAHTCS
H3 CHCTEMHOro BXOAHOro ¢aitna Ha moruyeckoMm ycrpofictBe SYSIPT u moxer pas-
Memarbes Ha MoGOM M3 HocuTesel AaHHBIX, npuHsateix B EC DBM (nepdokaprsi,
MATHHTHHE JIEHTH, AHCKH), TaK KaK JaHHBE CHCTEMHOro BXOZHOro daftja JOrHYeCKH
NpeACTaBAAlOTCS B o6pasax nepdoKapt He3aBHCHMO OT (akTHUECKOIo (GH3HYECKOro
HOCHTENs JaHHHX. KaxIulfi sjeMeHT IaHHHIX B IIOTOKE OTAeJSeTcs OT APYroro
ONHHM WJH HECKOJBKHMH mpobelaMp uJH 3anAaTolf, cleBa M CIpaBa OT KOTOPOR MO-
KeT GHTh Jo6oe uuciao npoGeaor. Ilpu Takolt opraHusauuH BxoAHoro Habopa naH-
HHX, HampuMep Ha mnepdokaprax, HAayaJo HOBOH KapTH CJeAYeT HeNOCPeACTBEHHO
8a KOHLIOM NpeaHAylied, a NOITOMY Ge3pasNHUHO, CKOJBKO 9JIEMEHTOB JAHHHBIX pac-
NOJIOXKEHO Ha QAHOW KapTe, TaK KaK NPOYHTAHHAH KapTa aHAJU3HPYeTCSs XO KOHIA,
H €CJIH OYEePEe/IHOM 3/IEMEHT JaHHBIX He HaffeH, TO TOHCK NMEePeHOCUTCS Ha CJEeLYIOLULYId
kapry. Hcxoanme gaHHMe NOMXKHH pa3MellaTbcd BO BXOZHOM IIOTOKE B Caejylo-
1WeM nopsaike,

1. O6bemHbit pacxon BO3AyXa depe3 KJeTeBoH CTBOJ, M3[c.

2. OTHOCHTeNIBHEIL PacXOX BO3JyXa 4Yepe3 HEMJOTHOCTH BO3AYIUHOrO Tpakra, %.

3. MuHHMaJBHO JONYCTHMAasl TeMmnepaTypa Bo3lyxa B cTBoJe, °C.

4. MagcuMmanbHO ROMYCTHMAs Temmeparypa BO3fyxa B cTBole, °C.

5. MakcumaabHO JomycTHMasi TEMNEpaTypa BOAH Ha BHXOAe I3 KaJopudpepHoi
YCTaHOBKH B pacueTHOM pexume, °

6. MuEMMaJbHO JONyCTHMAasi TeMIepaTrypa BOAB Ha BHIXOAe H3 KajaopudepHoi
YCTaHOBKH B pacueTHOM pexume, °C.

7. PacueTHas Temmepatrypa atMmocdepHOro Bo3ayxa, °C.

8. Temmepatypa BOXB Ha BXOJe B KaJOPHGEPHYIO YCTAaHOBKY B DACUETHOM
pexume, °C,

9. IlonycTHMas BHCOTA NOMelleHH KaJopudepHOHA YCTaHOBKH, M.

10. JonycTumblii  NepUMeTp TOMelleHHA KaJopH(epHOH YCTaHOBKH BOKPYT
CMECHTEJILHOR KaMmephl, M.

11. MunumaiabHO HJOMyCcTHMas CKOPOCTE BOAM B TpPy6Kax kanopudepos, M/c.

12. MakcHMalbHQ JONMYCTHMAad CKOPOCTh BOAW B TPyGkax kajopudepos, m/c.

13. K. n. A. BEeHTHAsTOPA I/IABHOrO NPOBETPHBAHHSA,

14. k. n. A. cMeCHMTeJBHOrO Hacoca,

15. CToHMOCTb 3/MEKTPO3HEPTHH N0 ONHOCTaBOYHOMY Tapudy, pyos.

16. JIHTeNRHOCTH OTOMHTENBHOTO NEPHOAA, CYTKH.

17. HanmenoBanne THnmopasMepa KaJopudepa.

18. )KuBoe cedenne xajopHdepa no TPakTy ABHIKEHHS BOAH, M2,

19. XXusoe ceuenne xalopudepa no TPaKTy ABHIKEHHS BO3AyXa, M2,

20. TensooTpaomas NOBEPXHOCTL KajopHdepa, M2

21. Ulupuna kanopudepa, M.

22. Bricora kanopudepa, M.

23. Omnupuueckass KOHCTaHTa Py B (GoOpMyJie BLIUMCJEHHS NOTEPH JABJEHHS Ha

BO3AYIIHOM TpaKTe Kajaopudepa i-ro THNOpa3mepa.

24. DmnupHUeckas KOHCTaHTa A; B (GOpMyJe BHUYHCJCHHS NOTepH KAaBJCHHSA
Ha BO3AYIIHOM TpaKTe Kajopudepa i-ro THmopasmepa.

25. Omnupuueckas koucranta A, B Gopmyle TemJoneperauH Kaaopudepa
K, =Ay; (DByPB/MKNKLKLHSBi) ) (Dop/LKLnSoi)AS’-

26, DMnupnueckas KoHcTaHTa Ay B (GopMy/e BHYHC/IEHHA Ko3ddHUMeHTa Temo-
Nepefaun KaJjopHdepa.
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TaGnumna 12.2

IokazateIH Ka4eCTBa TEXHOJOrHueCKOH cxeMbl

HaumeHoBaHue noKasatens

3HavenHe mokasatens

dakTrYeckoe

JIONyCTHMOE

OTKJIOHEHHE TeMIepaTypsl BOAM Ha BXoJle
B Kanopudepn OT TeMneparypHoro rpaduxa

OTKJIOHEeHHEe MacCOBOTO pAacXofia BOJH
yepe3 KaJopH(EDH OT pacyeTHOTro 3HAYEHHS

JHasnenue Bogl Ha BXOoA€ B THAPABIH-
4ecKHH TpakKT

JlaBneHHe BOZn EAa BHXOA€ H3 THAPAB-
JIHUECKOro TpakTa

OrknoHeHHe (aKTHYECKOH TeMJonponsBo-:
IATENbHOCTH OT  TpefyeMoit B pacyeTHOM
pexuMe

OTtHocuTeNbHAS ynpaBjseMoCTe  Temjao-
NPOH3BOJAHTEJbHOCTHIO

KoadhduuueHT 3arpA3HeHHst TOBEPXHOCTH
Harpesa KajopHepHO# yCTaHOBKH

Cpennss CKoOpocTb BOABl B JKHUBOM ceye-
HHH KaJjopuepoB

OTkJI0HEHHEe TeMnepaTypsl BOJAH Ha BhHI-
Xoze M3 KalopHdepoB OT TeMIepaTypHOro
rpaduka

CremeHb  HepaBHOMEDHOCTH  HAarpyskH
KOJIOHH KaJjiopH(epoB BO3yXOM

OTHocHTe/IbHEE TIONCOCH XOJOXHOTO BO3-
IyXa uepe3 BCE HEIIOTHOCTH BO3AYLIHOTO
TpaKTa

OrtHocuTesibHble 3aTpaThl MOWHOCTH BeH-
THAATOpa T'/IaBHOTO NPOBETPHBAHHS HA mpe-
OJlO/leHHe a3POAHHAMHYECKOTO CONpPOTHBJIE-
HHs KajopudepHoli yCTaHOBKH
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BaeMOH BOJBI
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27. DMnupuyeckass KoHcTaHTa As B dopMyJae BhuHCAeHH® KO3ddHUEEHTa TemJao-
nepejflayd KajopHdepa,

28. Uncao xonoB kanopudepa.

29. Imamerp BXOZHOro nmatpybka Kanopudepa, m.

30. CroumocTs kKanopudepa, pyb.

31. CronmocTb MOHTaxXa KaJopHudepa, pyo.

Ecnr ucxonHoe MHOXECTBO THHOpasMepoB kajophpepos OGosee ommHoro, To
JaHHBle TNOCJTeAYIOMIHX THIODAa3MEPOB pa3sMeNlaloTcs BO BXOJHOM  JIOTOKe HoOcJe
31-ro sneMeHTa B TAKOM Xe mOpsAAKe, KaK H JJs [epBOro THnopasMepa. JlaHsbie mno-
cJeAYIOMHX THIOPa3MepoB KalopudepoB menecoofpa3Ho pasMellaTh IO BO3PACTaHHIO
HJA yOBIBaHHIO KaJopH(epos.

3navenne 17-ro sjeMeHTa HaHHLHIX B NepeUHclIeHHOM Habope JOMXKHO OHITh
TEKCTOBOH KOHCTaHTOM, T. € mWH}P xasopudepa HOMKeH 00A3aTeJbHO 3aKJIOYAThCSH
B OZHHOUHEIE anmocTpodrl. 3HaueHHe 30-ro ajeMeHTa JAHHHX JOMXKHO OHITL LEJOUMC-
JIEHHOM KOHCTaHTOH. SHayeHHS BCeX OCTAJbHBIX A2HHBIX BXOJHOTO MNOTOKA MOJKHbI

6nITb BelleCTBEHHHIMH KOHCTaHTaMH B (opMe ¢ GHUKCHDOBAHHOH HJH IJaBaloliei
TOUKOH,

3. BoixoaHsle COOGUEHHS NMPOrpaMMbl

Eciu BBeieHHble HCXOIHHE KaHHHE OGeCneuHBalOT peHIeHHe 3aJaiH ONTHMAaJb-
HOH KOMIIOHOBKM, TO TIpOrpamMma BuJaeT pesyJNbTAT pellleHHd B BHIE CTPOUHOrO
BLIXORHOrO AOKyMeHTa ll-ro ¢dopmara, B KOTOPOM OTOOpParKalOTCA OCHOBHEIE HCXOX-
HBle JaHHHE H pesyJpTaTh ONTHMH3auMH. Eciau ykasaHHHe raGapHTHl NOMElleHHS
HeJZOCTATOYHH [JIst Pa3MellleHHs ONTHMaJbHOK KOMHOHOBKH, TO BhiiaeTcs coobiieHie
C yka3saHueM TpeOyeMHIX Pas3MepPOB NOMEUIEHHs, a TaKXXe 3HAYEHHUS KOMIOHOBOUHHIX
H CTOHMOCTHHX IAPaMeTpPOB.

Ecin B orpannueHHsiX IO TeMIepaTypaM BOAH MW BO3MYXa H CKOPOCTH BOJH
3anaHbl HeGoJblliMe HHTEPBaJH AONYCTHMBIX 3Ha4YeHHH, TO H3-3a JHCKPETHOCTH KOM-
NOHOBOYHHIX [lapaMETPOB He BCerja BO3MOXHO ONpeJesHTb ONTHMAJbHYIO KOMIOHOB-
Ky, 2 NO3TOMY B TAaKHX CHTyaUHAX IIpOrpaMMa 3aKaH4YdBaeT paboTy, BHAaBasi CO06-
meHHe «OmuOKa B NAHHHIX, ONHCHBAIOMUX YCHAOBHS SKCHAyaTanmuu». [IpH mojydeHumn
TaKoro cooObLIeHHsl NOJb30BaTeNb 06A3aH IepecMOTpPeTb 3HAMEHUS BBEJEHHHIX HCXO[-
HHIX JaHHBIX C OTPaHHYCHHAMM IO TEMIEpaTypaM BOAH ¥ BO3JyXa M CKOPOCTH BOJH,
a TaKXXe HOATOTOBHTb HOBHIE HCXOJHEIE JaHHEIE IJs pellaeMOd HM 3ajayi.

4. Npumep ONTHMH3AUHMH KOMMOHOBKH
¢ nomouplo nporpammel KLRFR

B npouecce peKOHCTPYKIHH KaJopH(epHOH YCTAHOBKH BO3HHKIA HeOGXOAHMOCTB
ONTHMH3HPOBATh KOMMOHOBKY KaJOPH(EpPOB HAa MHOMKECTBE BOASHBIX MJI2CTHHYATHIX
kajiopudepos cpenneii mogesn: KBC-9IT, KBC-10I1, KBC-1111, KBC-12[1 u 6Gosn-
woi mogemu: KBB-7I1, KBb-8II, KBB-9I1, KBB-10I1, KBB-11I1, KBB-12I1.

Bxoauofi nmOTOK HMCXOJHEIX JAaHHHX COOTBETCTByer TpeGyeMoil CTpPykType H
HMeeT Clelylomue 3HaUeHHs NaHHBIX:

1) o6neMBHA pacxol BosAyxa uepe3 kJjeteBofi cTBon 154, 833 wm3/c;

2) oTHOCHTEJBHHI pacxo] BO3JyXa Yepes HemJIOTHOCTH BO3AymHoro Tpakra 30 U3

3) MHHMMAJBHO JONYCTHMAas TeMmepatypa Bo3Ayxa B cTBose +2 °C;

4) MakCHMaJIbHO JOMyCTHMas TeMmepaTypa BO3AyxXa B cTBose +5 °C;

5) MakcHMaJbHO [ONYCTHMasl TeMIepaTypa BOAL Ha BBHIXOJe H3 KasopHbepHOR

YCTaHOBKH B pacdeTHoM pexume -+70 °C;

6) MHHEMAJbHO NONYCTHMAas TEMIIEPaTypa BOAK HA BLIXOJE H3 KaJODHQEpRON
YCTaHOBKH B pacueTHOM pexume +65 °C;

7) pacuerHas TemmepaTypa aTMocdepHOro Bosayxa —48 °C;

8) TemmeparTypa BOAH HAa BXOAe B KalopHGbepHYIO YCTAaHOBKY B paCueTHOM

pexume 150 °C;

9) momyctmMas BHICOTA HOMeIIEHHsl KajopubepHoll ycraHoBkH 10 M;

10) nonycTHMEII TepHMeTP TIOMEIeHHS KaJOPH(EpHOH YCTAHOBKH BOKPYT

CMECHTeJIbHON KaMepH 28 M;

11) mMuEAMaJbHO AONyCTHMAas CKOPOCTh BOAW B TpyOkax kadopudepos 0,4 m/c;
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12) maxkcumanbHO AomycTHMas CKOPOCTb BOAH B TpybGxax kanopudepos 0.8 m/c:
13) x. m. 1. BeHTHAATOpA IJIaBHOTO npoBerpuBanusa 0,8;
14) x. n. A. cmecuteabHoro Hacoca 0,8;
15) cTOMMOCTb 3JIEKTPOSHEPTHH HO OJHOCTaBOUHOMY Tapudy 0,024 py6/kBT-u
16) nAHTENLHOCTS OTOMHTEJbHOro nepuoga 210 CyTok;
17) Tun kanopudepa KBC-9IT;
18) xuBoe ceueHHe Kajopudepa 1O TpakTy nBHKenus Boast 1,159-10-3 wm2;
19) xupoe ceueHne kaJiopudepa NO TPAaKTy JABMIKEHHS Bo3ayxa 0,238 w2
20) TemaooTH2IONIAA NOBEPXHOCTHL KaJopudepa 19,58 M2
21) wnpuHa kajopudepa 0,953 M;
22) Buicora kanopudepa 0,575 m;
23) sMnmpHYecKasm KOHCTaHTa Ag B ¢opMyje BHUHCIEHUS MOTEPH HABJEHHA
Ha BO3NYIIHOM TpaKTe KaJjopHdepa i-ro THmopasmepa 1,62;

24) oMmHMpHYecKas KOHCTaHTa B B QopMmyse BHIUHUCIEHHS MOTEpH [aBJEHHS Ha
BO3LYIIHOM TpPaKTe Kasopudepa i-ro THNOpa3Mepa;

25) sMmupuueckas KoHcTzHTa A; B  ¢opMyne BouHCIeHHs KOoaddHUHEeHTa
Tenjonepenaun kajaopudepa 29, 88;

26) sMnHpHYecKass KOHCTaHTa Ap; B ¢dopMmyne BHuUHCAeHHst kodddHumeHTa Ten-
Jonepefayd KaJjopudepa 0,32;

27) sMnupHueckas KOHCTaHTa A; B GopMyse BHUMCIeHHs Ko3pduumenta Ten-
Jonepenays Kaiaopudepa 0,132;

28) uncao xomoB Kanopudepa 6;

29) nzuaMeTp BXOLHOrO na'rpy6xa Kajopudepa 0,032 wm;

30) croumocTb KaJjopudepa 50 py6.

31) cToumocTh MOHTaxKa Kajnopudepa 6,16 py6.

B asnemeHTax moroka ZHaHHHX ¢ 17-ro mo 31-ii nmpHBeZeHb! 3HAUEHHUs XapakTe-
puctHx kajopudpepa KBC-9I1. aa ocTaibHBIX THIOPa3MepoB JaHHBE TOTOBSTCS
anajsornuHo. [Inst pasMmellleHHs BCeX JAAHHHX Hcnoabsylorcs 12 mepdokapr. Huxe
TIDHBEJEH BHIXOAHOH HOKYMEHT NpOrpaMMH C Ppe3yJbTaTaMH ONTHMH3AIHH KOMIO-
HOBKH. [/t moayueHHs STOro pesysbTaTa Bpydnyio norpeGoBaioch OH He MeHee
10 nmelt Hamps:KEHHOro TPYAA ONEITHONO HaJlafuMKa, BJAAACIOUWIET0 MeETOJAaMU Tef-
JIOBHX H THAPABJMUECKHX DACUETOB TEeIUVIOBHIX CXeM KaJIoOpHGepHHX YCTaHOBOK.

ONTUMMU3ALHA KOMAOHOBKH TENMJOOBMEHHbIX ANIMAPATOB
KAJIOPHPEPHOH YCTAHOBKH

OCHOBHblEe HCXOJIHBIE JaHHbIE

1. Pacxon atMmocgepHoro Bo3ayxa, mi/c . . . . . . . . . . 154,08
2. Iloacocn uepe3 HaxmaxTHoe 3jauxe, % . . . . . . . . . . . 3000
3. Temnepatypa HapyxHoro Bo3zyxa, °C . . . . . . . . —48,00
4. Havasbnas Temmeparypa BoOmH, °C . . . . . . . . . . . 150,00
PesyabTraThl pacueta
1. TunopasMep KaJOPHPEPA . . . + « © « & < . s e o . . . KBC12H
2. O6mee KoaHUeCTBO KaJopHdepoB . . e e e e e e e e . 34
a) KoJuuecTBO KaJopH(pepoB B KONOHHE . + » o v oo s L2
6) KOJMYECTBO KOJIOHH B GJIOKE . . . . & o « o « o « o« « « « « 1
B) KOJHYeCTBO OJIOKOB B APYCE . . . . . « w . + v « « « <« . . 8
I) KOJHYeCTBO SPYCOB . e e e e e e e e e e 2
I) HEHAarpyXeHHHA pe3epB (B 6noxax) |
3. PacyerHble CTPOMTENbHEIE Pa3MepHl
a) BHICOTA KOMMOHOBKH, M . .+ . + v . « & « 4 « « « o« « « . 817
6) nmepuMeTp KOMIIOHOBKH, M . : e e e .. 2299
4. TemnepaTypa BO3AyXa B CTBOJE B pacuemo-w pexxume, °C . . . . . 3,73
5. TemnepaTypa BOOH Ha BBIXOAE H3 Kanopﬂqmpﬂpu yc-raHomm B pac-
yeTHOM pexume, °C . . . . . .. 67,25
6. YcranoBseHHast TemnsoBas MOU.IHOCTb «Br . . .00 e 564,55
7. PacuetHnl#l pacxox Boxwl, M3/c . . . e« e . .. . 0037911
8. TIpuBenenntle 3aTpaTel Ha Komnonoaxy, py6 e e e e e e o ... 246147
9. KospHuHEHT TOTOBHOCTH KOMIIOHOBKH, He MeHee . . . . . . . 0983 849

174



OCHOBHBIE YCJIOBHBIE OFO3HAYEHHA

Q — TenyioBasi HaTpy3Ka, TeNJIONPOM3BOAMUTENBHOCTb, TEIUIOBAS  MOLLHOCTh,
TeNJoBO# ToroK, Br;

D — of6beMHBI pacxo 3HeproHocurens, M/c;
G — MaccoBbifi pacxon SHeproHocureds, Kr/c;
t — TeMmmeparypa sueprosocurens, °C;
¢ — n3obapnasi TeIoEMKOCTb 3ueproHocutenst, Lk /(xr-°C);
p — HJIOTHOCTb 3HEpTOHOCHTENS], Kr/M3;
F,— nosepxsocth TemnoofMeHa; M2
S — ceuenne TpaKTa AAs MepeMeUISHUS 3HEPTOHOCHTENS, M?;
V — ckopocth Bo3znyxa, M/c;
cp. nor — CPEHENOTapHOMUECKHA TeMmepaTypHbIAl HAalOp MeX1y [OTOKAMH 3HEpro-
HocHteaelt, °C;
i — 3uTaJbOHS 3Hepronozurens, JIx/Kr;
P — nasnenne sHeproHocureass, Mila, H/w2;
AP — nepenan npabnenus, MIla, H/m2;
. ~— KOa(bHIHEHT COBEpLIEHCTBA CXeMBl B3AHMHOFO ABHKEHHS 3HEproOHOCHTENef;
o — kosthduuHent tennooriaud, Br/(m2-°C);
K; — xos¢buument remronepenasn, Br/(M2-°C);
K. — xosdbHuseHT roTOBHOCTH;

N — MOUIHOCTb 3/1eKTPOLBHTaTess TeXHOJOTHYeCKOrO ammapara, KBT;
N, — 4HCI0 KaJopH(pepoB B KoJlouHe;

M_ — uncno XodonH B Groxe;
L  — uucao 61okoB B gpyce;
L_— uncio sipycos B pAAy;
L — uxcno psanos;
4 — CTeleHb HEpaBHOMEPHOCTH HATPY3KH KOJOHH Kalopudepo BosayxoM, %;
W — cxkopoctb BOAH, M/C;
€ — Ko3b(UIHEHT CONPOTHBAEHUS TPEHHS,;
{ — Ko>PPHUHEHT MECTHOTO CONpPOTHBJIEHHS;
T — Bpewms, C;
S | — rugpaBiHuecKoe CONPOTHBIEHNE yyacTKa Tpakta, MITa/(M%/c)?, ITa/(cM®/c)2;
K, — TpoNlycKHasl COCOGHOCTb JPOCCE/NbHOTO Kianana, M/u;
§; nx — OTK/IOHEHHe TeMnepaTyphl BOAH Ha Bxoje B Kajopudepu OT TeMNepa-
TypHOTO Trpanka, %;

$/¢ — OTK/IOHEHHE MacCOBOTO pacXoia BOAH 4Yepe3 KAJOPH(EDE OT PACUETHOro
3HauyeHHs, %;

At

oo AR

Y. 1pax — OTKJIOHEHHE TeMNepaTypsl BOAH Ha BHXOAE H3 KanopHdepoB oT Temmepa-
TypHOrO rpaduka, %;
¢Q—orﬁomeﬂne ¢daKTHUECKON TeNJIONpOH3BONHTENbHOCTH K TpeGyeModl B pac-
ueTHOM pexuMe, %;
{y — OTHoCHTebHAS YNPABASEMOCTb TEIIONPOH3BOAHTEbHOCTBIO, %;
¥, — Kos(buLMeHT 3arpsA3HEHMst NOBEPXHOCTH HATpeBa KalopH(pepHOR ycTa-
HOBKH, 0}
$p1on, — OTHOCHTE/IBHBIE TOJCOCH  XOJOZHOrO BO3AYXa 4epes BCe HEIMIOTHOCTH
BO3LYIUHOTO TPakTa, %;
¢y — OTHOCHTe/IbHBIE 3aTpaTHl MOLIHOCTH BEHTHAATOpA [IJaBHOTO NpOBETpPHBA-

HHS Ha TNIpeojioIeHHe a5poJHHAMHUECKOTO COMPOTHBJEHHS KalopH(pepHOH-
ycraHoBKH, %.
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